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This  Treatise,  in  the  present  edition,  has  undergone  so  various  and  ex- 
tensive alterations,  that  few  of  its  original  features  will  be  recognised. 
The  science  of  Mineralogy  has  made  rapid  progress  in  the  six  past  years ; 
chemistry  has  opened  to  us  a  better  knowledge  of  the  nature  and  relations 
of  compounds  ;  and  philosophy  has  thrown  new  light  on  the  principles  of 
classification.  To  change  is  always  seeming  fickleness.  But  not  to 
change  with  the  advance  of  science,  is  worse ;  it  is  persistence  in  error : 
and,  therefore,  notwithstanding  the  former  adoption  of  what  has  been 
called  the  "  Natural  History  System,"  and  the  pledge  to  its  support  given 
by  the  author,  in  supplying  it  with  a  Latin  Nomenclature,  the  whole  sys- 
tem, its  classes,  orders,  genera,  and  Latin  names,  have  been  rejected ;  and 
even  the  trace  of  it,  which  the  synonymy  might  perhaps  rightly  bear,  has 
been  discarded.  The  system  has  subserved  its  purpose  in  giving  precision 
to  the  science,  and  displaying  many  of  the  natural  groupings  which  chem* 
istry  was  slow  to  recognize.  But  there  are  errors  in  its  very  foundation 
which  make  it  false  to  nature  in  its  most  essential  points :  and  in  view  of 
the  character  of  these  errors,  we  are  willing  it  should  be  considered  a  relic 
of  the  past. 

Yet  science  is  far  from  being  ready  with  an  acceptable  substitute.  Most 
ehemieal  systems  have  been  more  artificial  than  the  '*  Natural"  system ; 
and  doubts  now  hang  over  some  of  the  principles  of  chemistry  that  are 
widest  in  their  influence  on  classification.  In  view  of  the  difficulties  on 
either  side,  it  was  a  point  long  questioned,  whether  to  venture  upon  a  classi- 
fication that  might  be  deemed  most  accordant  with  truth  among  the  many 
doubts  that  surround  the  subject ;  or  to  adopt  one  less  strict  to  science, 
that  might  serve  the  convenience  of  the  student  for  easy  reference,  and 
for  the  study  of  Mineralogy  in  its  economical  bearings,  while  at  the  same 
time  it  should  exhibit  many  natural  relations,  and  inculcate  no  false  afiUi- 
ations  or  distinctions  of  species.  The  latter  alternative  has  been  adopted : — 
the  classification  is  ofiered  simply  as  a  convenient  arrangement,  and  not 
an  exhibition  of  the  true  affinities  of  species  in  the  highest  sense  of  the 
term.  Among  the  silicates,  however,  it  will  be  perceived  that  the  group- 
ings  in  the  main  are  natural  groupings ;  and  throughout  the  work,  special 
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care  has  been  taken  to  inculcate,  as  far  as  possible,  tbe  true  relations  of 
species,  both  by  remarks,  and  by  an  exhibition  of  them  in  tables. 

The  system  of.classification  which  has  been  set  aside  for  the  arrange- 
ment adopted,  is  presented  in  a  tabular  form  in  the  latter  part  of  the 
volume,  and  it  is  recommended  as  the  preferable  plan  for  arranging  a  cab- 
inet ;  since  it  groups  together  species  that  are  fundamentally  alike — that 
is,  alike  in  chemical  and  crystallographic  characters — and  prominently 
exhibits  the  Tarious  cases  of  isomorphism  and  polymorphism  among  min- 
erals. 

Special  effort  has  been  used  to  give  completeness  to  the  chemical  de- 
scriptions of  species,  while,  at  the  same  time,  crystallography  has  not  been 
neglected.  In  the  latter  department,  a  Mathematical  chapter  has  been 
added,  after  Naumann's  system — ^the  system  generally  adopted  in  Germany, 
and  recommended  by  its  simplicity ;  and  a  second  on  the  Drawing  of 
Figures  of  Crystals.  On  the  other  side,  the  number  of  chemical  analyses 
introduced  has  been  increased  fourfold,  so  that  the  student  will  have  be- 
fore him  a  full  registry,  in  most  cases,  of  all  mineral  analyses  hitherto 
made  that  are  worthy  of  confidence.  Chemical  formulas  have  been  given, 
and  also  the  various  opinions  of  different  authors,  where  the  constitution 
of  a  species  is  still  in  doubt.  The  most  recent  investigations  in  foreign 
Works  and  Journals,  as  far  as  they  have  reached  this  country,  have  been 
examined,  and  the  Treatise  is  therefore  posted  up  to  the  hour  of  its  leav- 
ing the  press.  About  one  hundred  new  species  have  been  added  to  the  sci- 
ence since  the  appearance  of  the  preceding  edition. 

In  the  department  of  American  Mineralogy,  no  pains  have  been  spared 
to  render  the  Work  as  complete  as  the  nature  of  the  case  admitted.  And 
here  the  Author  would  gratefully  acknowledge  the  valuable  assistance  he 
has  received  from  various  sources.  He  would  especially  mention  his  in- 
debtedness to  Dr.  C.  T.  Jaokson,  for  information  upon  the  minerals  of 
the  Michigan  Copper  region,  with  Analyses  of  Telluric  Bismuth  of  Vir- 
ginia, and  ChrysocoUa,  Apophyllite,  and  Analcime  of  Michigan,  besides  a 
description  of  Vermiculite,  and  an  Analysis  of  this  species  in  his  lab- 
oratory by  R.  Crosslet  ;  also  to  Mr.  Crosslst,  for  an  Analysis  of  Al- 
gerite  and  Schorlomite  ; — ^to  J.  E.  Teschcmacher  of  Boston,  for  observa- 
tions on  many  species,  including  the  Crystallized  Black  Copper  Ore  and  a 
Vanadate  from  the  Lake  Superior  region ; — to  A.  A.  Hates  of  Boston,  for 
the  blowpipe  characters  of  Pyrrhite,  and  facts  relating  to  Red  Zinc  Ore,  and 
some  other  minerals  ; — to  M.  Adolph  Schlieper,  now  of  Lowell,  Mass., 
for  an  Analysis  of  a  Volcanic  Labradorite,  and  the  Cummington  Manganese 
Spar ; — ^to  J.  C.  Booth  of  Philadelphia,  for  Analyses  carried  on  in  his 
laboratory  of  Emerylite,  Euphyllite,  Marmolite,  an  Iridescent  Pyrites, 
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a  sopposed  Allaaitey  and  other  investigations,  performed  by  T.  H.  Gar- 
KBTT,  J.  D.  Darrack,  Ch.  HARTaflORNB  ; — to  Wm.  S.  Vauz  and  T.  F. 
Seal  of  Philadelphia,  and  L.  White  Williams  of  Westchester,-^  Pa., 
for  much  important  information  on  the  localities  and  minerals  of  Penn- 
sylvania and  Delaware ;  to  H.  Wurtz  of  New  York  for  Analyses  of  Bni* 
cite  and  Nemalite,  besides  a  new  species  he  has  named  Melanolite ; 
to  Hon.  T.  L.  Clinoman  of  North  Carolina  for  a  catalogue  of  the  North 
Carolina  minerab ;  to  D.  D.  Owen  and  J.  G.  Norwood  for  an  account  of 
the  minerals  of  Wisconsin,  and  other  parts  of  the  West ; — to  B.  Silli* 
iiAir,  Jr.,  for  Analyses  of  Emerylite,  and  other  species,  and  for  aid  in 
the  optical  examination  of  the  American  Micas,  besides  help  of  various 
kinds  in  the  progress  of  the  Work ; — to  H.  Erni,  assistant  chemist  in 
the  Yale  Laboratory,  for  Analyses  of  Danburite,  Euphyllite,  and  a  Feld- 
spar ; — to  W.  J.  Craw  of  the  same  laboratory,  for  Analyses  of  Emery- 
lite,  W.  H.  Brewer,  for  Analyses  of  Hudsonite,  Yauxite,  and  a  mica, 
(Margarodite),  G.  J.  Brush,  for  Analyses  of  Williamsite,  Deweylite  and 
an  Opal,  J.  B.  Bunce,  for  an  Analysis  of  Wollastonite ; — to  T.  S.  Hunt, 
for  a  catalogue  of  the  mineral  localities  of  Canada,  and  a  description 
of  the  new  species,  Nickel  Yitriol ; — ^to  Dr.  F.  B.  Hough,  for  a  catalogue 
of  the  localities  of  Northern  New  York,  and  a  notice  of  the  Capillary 
Pyrites  of  Antwerp ; — to  O.  P.  Hubbard,  for  facts  relating  to  the  miner- 
als of  New  Hampshire. 

With  so  many  Collaborators,  the  Work  must  bear  some  evidence  of 
progress  in  American  Mineralogy.  The  persons  here  mentioned  are  in- 
dependent of  those  whose  publications  have  appeared  during  the  past  six 
years — among  whom  we  cannot  properly  leave  unnoticed  the  names  of  C. 
U.  Shepard,  J.  D.  Whitney  of  Boston,  Wolcott  Gibbs  of  New  York, 
B.  Silliman,  Jr.,  J.  E.  Teschenachbr,  T.  S.  Hunt,  F.  Alger  of  Bos- 
ton, L.  C.  Beck, — ^and  W.  Fisher,  J.  S.  Kendall  and  G.  J.  Dickinson  of 
Prof.  Booth's  Laboratory  ;  whose  labors  among  American  Minerals  will 
be  found  reported  under  the  species  Schorlomite,  Brookite,  Ozarkite,  Zir- 
con, Gibbsite,  Allophane,  Boltonite,  Unionite,  Albite,  Kyanite,  Nuttalite, 
Serpentine,  Algerite,  Sodalite,  Davyne,  Brucite,  Tetradymite,  Garnet, 
Vivianite,  Chondrodite,  Pectolite,  Wollastonite,  Coracite  or  Pitchblende, 
Azorite,  Chromic  Iron,  Black  Copper,  Pyroxene,  Hornblende,  Chladnite,  and 
Shepardite .  If  we  cannot  number  many  new  species,  we  may  claim  that  our 
knowledge  in  numerous  cases  has  been  rendered  more  precise.  Some 
species  of  uncertain  titles  have  been  restored  to  credit,  while  others  have 
been  stripped  of  their  seeming  claims. 

Among  foreign  laborers  on  American  species,  we  should  make  honora- 
ble mention  of  M.  Hermann,  who  has  analyzed  the  Manganese  spar  of 
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Stirling  and  Cnmmington,  Gibbsite,  Jeffersonite,  Colambite,  Pennite,  and 
the  80-called  Trooatite ; — alao  of  Prof.  H.  Robe,  whoae  labora  on  Colnm- 
bite  are  weU  known ; — alao  of  Ramhelsbbro,  D£LE88E,  Marionac,  Da- 
xouR,  and  Kbrndt,  to  whom  the  science  is  indebted  for  analyses  or  de- 
acriptions  of  American  Bismntite,*  Brookite  (Arkanaite),  Schorlomite, 
Waahingtonite,  Chryaoberyl,  and  Wolfrai^. 

In  the  preparation  of  this  edition,  and  eapecially  the  elaboration  of  its 
Chemical  part,  the  Author  has  availed  himself  freely  of  the  Chemical 
Mineralogy — "  Handw6rterbuch  des  Chemischen  Theils  der  Mineralogie** 
<— of  Rammelsberg,  and  its  biennial  Supplements,  in  which  all  that  is  pub- 
Uahed  respecting  the  composition  of  minerala  is  posted  up  with  a  full- 
ness, discrimination,  and  erudition,  that  leavea  little  for  another  hand. 
The  tables  of  Analyses  are,  to  a  great  extent,  only  another  arrangement 
of  the  very  valuable  Work  of  this  distinguished  Chemist  and  Mineralogist. 
The  various  Foreign  Scientific  Periodicals  and  Transactiona  have  also 
been  copsulted,  both  of  Britain,  France,  Germany,  and  Ruaaia,  and  every 
care  has  been  taken  to  insure  correctness  and  accuracy.  Many  facts  of 
very  recent  date,  that  were  received  through  new  publications,  or  as 
private  communicationa  from  different  contributors  to  the  Work,  subse- 
quent to  the  printing  of  the  earlier  part  of  the  volume,  are  contained  in 
^  Appendix ;  and  the  reader  will  find  it  of  use  to  him  to  add  to  the  de- 
acriptions  of  species  in  the  body  of  the  volume,  the  number  of  the  page 
IB  the  Appendix  where  the  mineral  is  again  treated  of. 

The  introduction  of  a  table  of  atomic  weights  places  it  in  the  power  of 
any,  who  will  take  the  little  trouble  needed  to  understand  its  use,  to  cal- 
culate the  results  of  analyses  and  teat  or  compare  their  formulas.  To 
the  young  student  this  will  be  found  a  most  instructive  exercise :  and  the 
proficient  in  the  Science  will  appreciate  the  benefit  of  having  a  table  of 
the  kind  at  hand,  arranged  for  easy  reference. 

The  Author  is  unwilling  to  close  without  again  acknowledging  his  ob- 
ligations for  the  Scientific  aid  he  has  so  liberally  received  during  the  pro- 
gress of  the  Work,  and  expressing  the  hope  that  the  Treatise  may  not 
prove  unworthy  of  its  generous  contributors.  To  expect  to  satisfy  as  re- 
garda  classification,  would  be  the  height  of  folly ;  for  it  is  a  subject  on 
which  the  widest  diversiQr  of  opinion  exists  among  the  best  authorities. 
The  WoriL  will  accompliah  its  end  if  it  contribute  to  the  convenience  of 
the  student,  and  the  progreaa  of  Mineralogical  Science. 

Nkw  Haven,  Oomr^  Mat,  1850. 
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INTRODUCTION. 


1.  Thb  productions  of  our  globe  naturally  distribute  themselyes 
into  three  grand  divisions,  the  Animal,  the  Vegetable,  and  the 
Mineral  or  Inorganic ;  and  our  knowledge  of  the  various  kinds  of 
objects  in  these  departments  constitutes  the  natural  sciences. 
Zoology,  Botany,  and  Mineralogy. 

The  first  two  divisions  include  all  beings  possessed  of  vitality ; 
beings  which  increase  by  an  assimilation  of  nutritive  substances 
taken  internally ;  which  arrive  at  maturity  by  a  series  of  success- 
ive developments ;  whose  parts  are  mutually  dependent,  and  can- 
not be  separated  without  destroying  the  perfection  of  the  individual; 
which,  after  a  certain  period,  lose  the  capability  of  continuing 
the  usual  functions  of  life,  and  consequently  die.  The  powers  of 
vitality  being  no  longer  present  to  counteract  decomposition, 
death  is  soon  followed  by  a  complete  destruction  of  the  original 
living  being. 

The  third  division,  on  the  contrary,  contains  those  natural  ob- 
jects that  are  not  possessed  of  life ;  objects  which  increase  by 
accretion  merely,  or  an  external  addition  of  particles  unaltered  by 
any  powers  of  assimilation  in  the  object ;  which  are  equally  per- 
fect in  the  embryo  state  or  at  the  earliest  commencement  of  their 
formation,  and  in  the  enlarged  individual ;  whose  individuality  is 
not  destroyed  by  a  separation  of  parts ;  whose  formation  is  origi- 
nally the  result  of  chemical  attraction,  and,  consequently,  they 
are  not,  from  their  nature,  necessarily  liable  to  decomposition. 

There  is  thus  a  strong  line  of  demarkation  in  nature  between 
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those  bodies  which  live,  grow,  and  die,  and  those  which  exist 
only  by  virtue  of  chemical  and  cohesive  forces. 

The  whole  range  of  inorganic  substances,  whether  made  by  art 
or  existing  in  the  earth's  crust,  fall  into  the  last  division,  for  they 
are  produced  by  the  same  laws,  and  by  like  modes  of  aggregation. 
They  constitute  the  Inorganic  Kingdom.  Minerals,  as  the  term 
is  used,  are  those  species  of  this  vast  kingdom,  that  occur  ready- 
made  in  the  earth's  crust.  Thev  exist  by  no  different  forces  from 
the  compound  that  proceeds  from  the  laboratory ;  for  it  matters 
not  whether  sulphuric  acid  and  lime  come  together  in  the  work- 
shop of  art  or  nature ;  whether  the  hand  of  man  bring  the  mate- 
riak  into  juxtaposition,  a  running  brook,  an  exhaling  spring,  or  a 
volcanic  fumarole :  the  result  in  both  cases  is  gypsum,  identical  in 
chemical,  physical,  and  crystallographic  characters.  The  Science 
of  Mineralogy  hence,  treats  of  only  a  small  part  of  the  third  king- 
dom of  nature.  It  includes  here  and  tliere  a  species  from  the 
system — ^that  is,  those  species  that  happen  to  have  been  formed  by 
outdoor  processes.  The  limits  of  the  department  are  not  based 
on  any  grand  points  of  difference  between  these  and  other  inor- 
ganic compounds ;  they  are  assumed,  in  order  to  present  together 
a  collection  of  facts,  which  the  student  conveniently  considers  in 
one  connection — facts  relating  to  the  natural  productions  of  our 
globe. 

It  is  important,  at  the  outset,  that  the  distinctions  here  laid 
down  be  fully  appreciated ;  for  very  partial  views  of  nature  are 
received,  when  minerals  are  supposed  to  constitute  a  complete 
system  in  themselves.  The  explorer  of  some  contracted  territory 
might  as  well  claim  the  species  he  finds  to  constitute  exclusively  a 
kingdom,  as  one  who  takes  a  wider  portion  or  the  whole  of  the 
earth's  surface. 

The  scope  of  the  word  mineral  is  conventional.  It  is  ccmvenient 
to  include  under  it,  all  inorganic  natural  objects  which  are  proper 
chemical  compounds,  whether  solid,  liquid,  or  gaseous ;  and  this 
convenience  is  a  sufficient  ground  for  the  course.  Moreover  the 
I^ysical  conditions  of  solidity,  liquidity,  gaseity,  are  not  even 
specific  distinctions  in  the  wide  inorganic  kingdom,  and  hence 
afibrd  no  reasonable  or  necessary  limit  to  the  mineral  department. 

Mineralogy  is  closely  related  to  the  Science  of  Geology.  The 
fionner  considers  minerals  as  independent  bodies;  the  latter,  in 
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their  dependent  relations,  constituting  soils  and  various  rocks.  It 
18  the  object  of  Mineralogy  to  describe  the  individual  qualities  of 
the  several  mineral  species,  while  Greology  treats  of  them  only  as 
associated  in  the  structure  of  the  earth. 


MINERALOGT: 
SUBDIVISIONS  OF  THE  SUBJECT  ADOPTED  IN  THE  FOLLOWING  TREATISE. 

2.  The  aggregation  of  inorganic  matter  depends  on  a  power 
called  crystallization,  or  crystallogenic  attraction,  by  the  action  of 
which  minerals  receive  a  regular  structure  and  take  on  certain 
forms  called  crystals.  This  power  is  universal,  like  vitality  in  the 
animal  and  vegetable  kingdoms,  and  hence  an  inorganic  species 
has  as  much  its  characteristic  form  as  a  plant  or  animal.  Under 
the  head  of  Cetstalloloot,  or,  the  Science  of  the  Structure  of 
Minercds,  this  subject  occupies  Part  I.  of  the  following  treatise. 
Crystallology  includes  two  sections;  1.  Crtstallographt,  or, 
descriptions  of  the  crystalline  forms  of  minerals ;  2.  Crystal- 
logent,  or,  the  origin  of  the  forms  and  structure  of  crystals. 

The  properties  of  minerals  come  next  under  consideration : — 

First,  those  depending  on  the  transmission  and  reflection  of 
Light  and  Heat,  on  Electricity,  Magnetism,  Chravity,  Cohesion, 
and  also  their  relations  to  the  senses  of  taste  and  smell,  or  their 
Taste  and  Odor.  These,  the  Physical  Properties  of  Minerals, 
constitute  the  subject  of  Part  II. 

Second,  those  properties  ascertained  by  the  action  of  chemical 
reagents  and  the  blowpipe.  These,  the  Chemical  Properties  of 
Minerals,  are  considered  in  Part  III. 

Next  follow : — 

Part  IV.  On  Taxonomy,  or  Classification. 

Part  V.  Full  descriptions  of  the  species,  under  the  head  of 
Descriptive  Mineralogy. 

Part  YI.  Arrangement  of  minerals  according  to  a  Chemical 
Classification. 

Part  VII.  Classification  and  Tables  for  the  determination  of 
minerals,  or  Determinative  Mineralogy. 


20  INTRODUCTION. 

In  treating  of  the  properties  of  minerals,  a  work  on  Mineralogy 
is  necessarily  brief.  A  full  discussion  of  the  relations  of  crystals 
to  light,  heat,  and  electricity,  would  lead  us  out  of  our  proper 
science  into  Physics ;  for  it  is  by  means  of  crystals  that  many  of 
the  fundamental  laws  of  light,  heat,  and  electricity,  are  exhibited. 
These  subjects  are,  therefore,  considered  only  so  far  as  they  afford 
aid  in  discriminating  among  minerals,  and  throw  light  on  the  char- 
acters of  species. 
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MINERALOGY. 


PART  I. 


CRYSTALLOLOGY, 

OB,  THE  SCIENCE  OF  THE  STRUCTUBE  OP  MTOEMLS. 

SECTION  I. 
CRYSTALLOGRAPHY. 

3.  A  crystal  is  an  inorganic  solid  bounded  by  plane  surfaces 
symmetrically  arranged,  and  resulting  from  the  forces  of  the 
constituent  molecules. 

In  its  original  signification,  this  term  was  applied  only  to  crystals 
of  quartz,  which  the  ancient  philosophers  believed  to  be  water 
congealed  by  intense  cold.  Hence  the  term,  from  xpuo'i-aXXo^,  ice.* 
It  now  includes  all  those  regular  solids  that  owe  their  formation  to 
the  attraction  that  produced  the  xpixfroXXo;  of  the  ancients,  or 
which,  like  that,  possess  a  regular  form,  whatever  may  be  the 
color  or  the  degree  of  transparency  or  opacity. 

In  brilliancy  of  lustre  and  symmetry  of  form,  crystals,  as  they 
are  found  in  nature,  sometimes  rival  the  most  splendid  gems  from 
the  hands  of  the  lapidary.  They  occur  of  all  sizes,  from  the 
merest  microscopic  point,  to  the  diameter  of  a  bushel  measure.     A 

*  Diodorus  IL  62,  p.  168,  Wess. — rovi  yap  KpvarSWovi  X(0ovr  Ijfctwrfiv  aUtrratriv  l^^arog 
Kadapov  irayivroif  oi^  hrd  t//v;^ot)r,  h\\*  inrd  deiov  trvpoi  Svvafisias, 

Senecd,  Quffist  Nat  III  26 :  Undo  autem  fiat  ejuamodi  lapis  apud  Greecos  ex  ipso 
nomine  apparet  Kp-ovraXkov  enim  appellant  s^uc  nunc  perluadum  lapidem  quam  illam 
gladem  ex  qua  fieri  lapi^  creditur.  Aaua  enim  ccBlestis  minimum  in  se  terreni  habens, 
quum  induruit  longioriH  fiigoris  pertinaaa  spissatur  magis  ac  magis  donee  omm  aere  ex- 
auflo  in  86  iota  oompreasa,  est,  et  humor  qui  fuerat,  lapig  effectua  est 

PlinUu,  Hist  Nat  XXXVIL  2 :  Murrhina — ^humorcm  putant  sub  terra  calore  deosari. 
Contararia  huic  causa  crystallum  fecit  gelu  vehementiore  ooncreto. 
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single  crystal  of  quartz  now  at  Milan,  is  three  and  a  quarter  feet 
long,  and  Jive  and  a  half  in  circumference ;  and  its  weight  is  esti- 
mated at  870  pounds.  One  of  the  gigantic  beryls  from  Acworth, 
New  Hampshire,  measures  four  feet  in  length,  and  two  and  a  half 
in  circumference.  These  large  crystals  never  have  the  perfection 
and  transparency  of  those  of  small  size. 

4.  Variety  and  Constancy  of  Form. — Each  mineral,  as  has 
been  remarked,  has  its  own  mode  of  crystallization,  by  which  it 
may  be  distinguished,  just  as  we  distinguish  a  plant  by  its  charac- 
ters and  mode  of  growth.  For  example,  a  crystal  oi  calc  spar  is 
known  at  once  by  its  angles^  wherever  it  may  have  been  found, 
and  also  by  a  peculiarity  of  internal  structure.  The  same  is  true 
for  other  species  :  consequently,  measurement  of  angles  and  exam- 
ination of  structure  have  become  the  most  important  means  of 
distinguishing  minerals.  This  constancy  of  angle  between  similar 
planes  in  the  same  species,  is  a  fact  of  the  highest  importance  in 
the  science :  it  is  not  absolutely  perfect,  owing  to  some  causes 
hereafter  to  be  stated,  yet  it  admits  of  but  little  variation. 

5.  The  variety  of  form  presented  by  a  single  mineral,  may  be 
very  great.  Calc  spar  is  found  in  double  pyramids,  in  prisms, 
rhombohedrons,  and  many  other  forms  ;  pyrites,  in  cubes,  octahe- 
drons, dodecahedrons ;  and  so  with  other  species.  But  however 
great  the  number,  all  the  forms  in  each  case  are  referable  to  a 
sinffle  type  and  little  skill  is  required  to  trace  out  extreme  sim- 
plicity amid  apparent  complexness.  The  fundamental  forms,  as 
they  are  called,  are  modified  by  planes  (termed  secondary  planes) 
on  their  edges  or  angles,  which  planes  may  be  large  or  small, 
or  may  even  obliterate  the  primary  planes ;  and  these  modifica- 
tions take  place  according  to  a  simple  unvarying  law.  Thus  a 
multiplicity  of  cn-stalline  shapes  is  produced  for  each  species.  It 
18  the  object  of  Crystallography  to  point  out  the  number  and  rela- 
tions of  these  forms,  and  their  internal  structure ;  and  thence  to 
explain  the  manner  in  which  the  study  of  them  is  available  in 
science.  All  inorganic  compounds — ^those  of  art  as  well  as  minerals 
•—take  on  a  crystalline  structure ;  and  hence,  this  subject  has  the 
widest  bearing,  for  it  is  the  science  of  structure  in  the  whole  inor- 
ganic world.  Even  the  shapeless  mass  has  a  regular  internal 
structure  in  its  minute  CTains,  of  the  same  identical  character 
with  that  of  the  crystal  of  like  composition  and  species. 


I.  SYSTEMS  OF  CRYSTALLIZATION. 

6.  The  more  simple  forms  of  Crystals  are  the  foDowing : — 
L  Prisms.     Prisms  may  have  a  4-sided  base,  as  in  figures  1, 50. 
m,  72,  87,  and  92,  on  plates  1  and  2.    When  this  base  is  square,  and 
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the  prism  erect,  as  in  figure  50,  the  form  is  a  right  square  prism  ;* 
the  four  lateral  planes  are  equal  rectangles,  either  longer  or  shorter 
than  the  breadth,  according  to  the  height  of  the  prism.  If  these  lat- 
eral planes  equal  the  basal,  and  like  them  are  squares,  the  form  is  a 
cube,  bounded  by  six  equal  squares.  When  the  base  is  a  rectangle 
instead  of  a  square,  the  prism  is  a  right  rectangular  prism,  (figure 
60,  plate  2).  In  each  of  the  forms  mentioned  the  solid  angles  are 
eight  in  number,  and  are  equal  and  rectangular.  The  edges,  which 
are  twelve  in  number,  vary  with  the  shape  of  the  base  and  the 
height  of  the  prism.  In  the  cube  the  twelve  are  equal ;  in  the 
square  prism  the  eight  basal  are  equal,  (four  at  each  base),  but 
they  diner  from  the  lateral ;  in  the  rectangular  prism,  two  at  each 
base  difier  in  length  from  the  other  two,  and  hence  there  are  three 
sets  of  ed^es,  four  in  each. 

Asain,  the  base  may  be  a  rhomb,  a  form  in  which  the  sides  are 
equd,  (fig.  72,  pi.  2)  ;  an  erect  prism  with  such  a  base  is  a  rigbd 
rhombic  prism.  As  two  of  the  angles  in  the  base  are  obtuse,  and 
two  acute,  the  solid  ancles  corresponding  difier  in  like  manner,  two 
at  each  base ;  and  so  also  the  lateral  edges  are  two  obtuse  and  two 
acute.  But  the  four  lateral  faces,  like  the  basal  edges,  will  be 
equal  If,  instead  of  a  rhomb,  the  base  is  a  rhomboid,  a  figure  in 
which  two  oppposite  sides  are  unequal  to  the  other  two,  the  four 
lateral  faces  will  correspond  to  the  basal  edges,  and  only  the 
opposites  be  equal.  This  form  is  the  right  rhomboidal  prism,  (fig. 
87,  pi.  2). 

Again,  the  base  may  be  a  rhomb,  but  the  prism  stand  oblique  on 
its  base.  Thus  we  have,  as  another  form,  an  oblique  rhombic 
prism,  (fig.  91,  pi.  2).  As  in  the  right  rhombic  prism,  the  basal 
edges  are  equal  in  length ;  but  from  the  inclination  of  the  prism, 
two  of  these  edges  at  each  base  are  obtuse,  and  two  acute.  Such 
a  prism  may  be  longer  or  shorter  than  its  breadth.  If  equal  in 
length  to  its  breadth,  so  that  the  lateral  planes  just  equal  the  basal, 
the  form  is  bounded  by  six  equal  planes  like  a  cube,  but  having 
oblique  angles ;  it  is  called  a  rhombohedron. 

Again,  an  oblique  prism  may  have  a  rhomboidal  instead  of  a 
rhombic  base,  and  is  then  an  oolique  rhomboidal  prism,  (fig.  108, 
pi.  2).  The  edges  of  each  base  are  of  four  kinds,  for  two  opposite 
are  longer  than  the  other  two,  and  of  each  pair  one  is  obtuse  and 


*  Tbe  foUowing  figures  represent  the  forms  of  bases  alluded  to : — 


Square,  Rectangle.  Rhcmb,  Rhomboid 

The  square  and  riiomb  have  equal  aides :  the  rectangle  and  rhomboid  have  only  the 
oppoeitee  equal 
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the  Other  acute.  So  also  with  the  solid  angles ;  the  foar  are  diflbr- 
ent  at  each  base.  In  this  solid,  therefore,  only  diagonally  opposite 
edges  are  similar — ^that  is,  are  equal  in  length  and  in  the  included 
angles ;  and  in  the  same  manner,  only  opposite  solid  an^es  are 
equal,  or  consist  of  equal  plane  angles  equally  inclined.  These 
particulars  are  readily  understood  from  a  model  of  the  form. 

Prisms  also  occur,  having  a  six-sided  base  ;  and  when  the  prism 
18  a  r^ffular  hexagon,  and  erect,  it  is  called  the  hexagonal  prism. 

2.  Octahedrons. — Octahedrons  are  8-faced  solids,  as  the  term 
implies,  derived  from  wraxte,  S-times,  and  IJee^  face.  These  faces 
are  triangles,  as  in  figures  4  and  52,  and  the  form  is  like  two  4-sided 
pyramids  united  base  to  base.  Holding  an  octahedron  with  a  solid 
angle  uppermost,  the  upper  and  lower  solid  angles  are  called  its 
vertical  solid  angles;  the  other  four,  its  lateral  or  biisal  solid 
ancles ;  and  the  horizontal  plane  in  which  the  apices  of  the  lateral 
solid  angles  lie,  is  the  base  of  the  octahedron. 

In  the  regular  octahedron  (fig.  4,  pi.  1)  the  base  is  square,  and 
the  eight  faces  are  equal  equilateral  triangles.  The  edges  are 
twelve  and  all  equal ;  the  faces  incline  upon  one  another  at  an 
an^e  of  109^  28"  16",  and  have  the  plane  angles  ail  60^.  The 
solid  angles  are  six,  and  mutually  equal.  Like  the  cube  the  solid 
is  every  way  symmetncal. 

When  the  base  b  square,  and  the  vertical  height  greater  or  less 
than  it  is  in  the  regular  octahedron,  (that  is,  the  distance  between 
the  apices  of  the  vertical  solid  angles  greater  or  less  than  that  be- 
tween the  apices  of  the  lateral),  the  form  is  a  right  square  octahe- 
drany  (fig.  52,  ^.  I),  having  the  faces  isosceles  triangles,  bat  not 
equilateral.  The  four  basal  edges  are  equal  and  similar,  but  they 
diflfer  in  length  from  the  eight  equal  pyramidal  edges,  and  also  in 
the  angle  oi  the  including  planes.  The  vertical  solid  angles  also 
difibr  in  the  plane  angles  of  which  they  consist  from  the  lateral  or 
basal. 

The  base  in  other  octahedrons  is  rhombic,  and  in  this  case  the 
form  is  called  a  right  rhombic  octahedron^  (fig.  76,  pi.  2).  The 
basal  edges  are  alike  in  length  and  other  respects ;  but  as  the  ]dane 
ang^  of  the  base  are  of  two  kinds,  two  obtuse  and  two  acute,  so 
the  pyramidal  edges  difier  accordingly. 

3.  Dodectihedrons, — A  dodecahedron  is  bounded  by  twelve  faces ; 
the  name  is  from  h'Jktutj  twelve,  and  tSpoLjface,  In  a  common  kind  of 
dodecahedron,  called  the  rhombic  dodecahedron,  these  faces  are 
equcJ  rhombs,  as  shown  in  figure  7,  plate  1.  Like  the  octahedron 
and  cube,  this  solid  is  everv  way  symmetrical.  The  interfacial 
angles  are  120^ ;  and  the  plane  angles  of  the  faces  are  109^  28' 
IS'*  and  70°  31'  44''.  The  edges  "are  twenty-four  and  similar. 
The  solid  angles  are  fourteen  in  number,  and  of  two  kinds ;  eight 
obtuse,  formed  by  the  meeting  of  three  obtuse  plane  angles,  and 
six  acute,  enclosed  each  by  four  acute  plane  angles. 
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7.  The  thirteen  solids  which  have  been  thus  far  enumerated  and 
described  have  been  called  fundamental  forms.  Among  crys- 
tals there  are  many  different  prisms,  octahedrons,  and  dodecane- 
drons,  and  forms  of  other  kinds  ;  but  they  have  close  relations  to 
the  preceding,  and  are  viewed  as  only  modifications  of  them. 
They  may  be  described  after  considering  the  classification  of  these 
forms. 

The  terms  fro^e,  lateral  planes,  basal,  lateral,  and  pyramidal 
edges,  similar  edges  and  solid  angles  have  been  explained  in  the 
preceding  remarks.  The  axes  of  crystals,  as  used  in  CrystaUog- 
raphy,  are  imaginary  lines  connecting  points  diagonally  opposite : 
either  the  centres  of  opposite  faces,  or  of  opposite  edges,  or  the 
apices  of  opposite  solid  angles. 

8.  The  systems  of  crystallization  to  which  all  the  various  forms 
are  referable,  are  six  in  number. 

I.  Monometric  or  Tesseral  System. — 9.  The  cube,  regular  octa- 
hedron, and  rhombic  dodecahedron,  as  already  remarked,  are  alike 
in  their  perfect  symmetry :  the  height,  length,  and  breadth  are 
equal.  The  three  axes  are  of  equal  length,  and  intersect  at  right 
angles.  In  the  cube  (figure  1)  these  axes  connect  the  centres  of 
opposite  faces;  in  the  octahedron,  the  apices  of  opposite  solid 
angles ;  in  the  dodecahedron,  the  apices  of  opposite  acute  solid 
angles.  The  relations  of  these  forms,  and  the  correspondence  in 
their  axes,  will  be  understood  after  a  brief  notice  of  the  transitions 
between  the  forms. 

If  the  eight  angles  of  a  cube  are  sliced  off  evenly,  keeping  the 
planes  equally  inclined  to  the  enclosing  faces,  we  first  obtain  the 
form  in  fig.  2,  plate  1  ;  then  that  in  figure  3,  and  finally  a  regular 
octahedron,  (fig.  4) ;  and  the  last  disappearing  point  of  each  face 
of  the  cube  is  the  apex  of  each  solid  angle  of  the  octahedron. 
Hence,  the  axes  of  the  former  necessarily  connect  the  apices  of 
the  solid  angles  of  the  latter. 

By  cutting  off  as  evenly  the  twelve  edges  of  another  cube,  the 
knife  being  equally  inclined  to  the  faces,  we  have  the  form  in  figure 
5 ;  then  ^ure  6 ;  and  finally  a  rhombic  dodecahedron,  (figure  7), 
with  the  axes  of  the  cube  connecting  the  same  points  in  each. 
These  forms  are  thus  mutually  derivable.  Moreover,  they  are 
often  presented  by  the  same  mineral  species,  as  is  exemplified 
in  galena,  pyrites,  and  the  diamond. 

The  process  may  be  reversed,  and  the  cube  made  from  the  octa- 
hedron or  dodecahedron,  as  will  be  readily  understood  from  a 
comparison,  in  order,  of  figures  7,  6,  5,  1,  and  figures  4,  3,  2,  1. 

The  octahedron  also  is  changed  to  a  rhombic  dodecahedron  by 
removing  its  twelve  edges,  (figure  9),  and  continuing  the  removal 
(as  in  figure  8)  till  the  original  faces  are  obliterated,  thus  producing 
the  dodecahedron,  (figure  7). 

The  name  Monometric  alludes  to  the  equality  of  the  axes,  and  is 
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from  fMvo^,  one^  and  fMcpov,  measure,  Tesseral  is  from  the  Latin 
tessera,  for  cube  or  dice,  and  originally  from  the  Greek  word  for 
four,* 

II.  Dimetric  St/stem. — 10.  Includes  the  right  square  prism,  (fig. 
50),  and  square  octahedron,  Tfig.  52).  The  axes  of  the  prism  con- 
nect the  centres  of  opposite  laces,  and  cross  at  right  angles ;  one  is 
the  vertical,  the  other  two  the  lateral  axes.  The  octahedron  has 
the  same  relation  to  the  prism  as  the  regular  octahedron  to  the 
cube ;  the  axes  connect  the  apices  of  opposite  solid  angles.  A 
replacement  of  the  angles  of  the  prism,  (ng.  51),  continued,  leads 
to  the  octahedron.  The  vertical  axis  is  a  varying  axis,  and  may 
be  longer  or  shorter  than  the  lateral ;  the  lateral  are  equal.  Hence 
the  name  of  the  system,  alluding  to  the  two  kinds  of  axes,  from 
Sig,  two-fold,  and  fjLsrpov,  measure, '\ 

III.  Trimetric  System. — 11.  Includes  the  right  rectangular  prism, 
(fig.  69),  the  right  rhombic,  (fig.  72),  and  the  rhombic  octahedron, 
(fig.  76).  The  three  axes  intersect  at  right  angles,  but  are  unequal. 
In  the  rectangular  prism,  the  axes  connect  the  centres  of  opposite 
faces ;  in  the  rhombic  prism,  the  vertical  connects  the  centres  of 
the  basal  faces,  the  lateral  the  centres  of  opposite  lateral  edges ;  in 
the  octahedron,  the  axes  connect  the  apices  of  opposite  solid 
angles. 

By  the  transitions  of  these  solids,  it  appears  that  these  positions 
of  the  axes  correspond  throughout.  If  the  lateral  edges  of  a 
rectangular  prism  are  removed  parallel  to  a  vertical  diagonal 
plane,  the  form  becomes  finally  a  rhombic  prism,  as  shown  in  figs. 
70,  71,  72;  and  so  if  the  lateral  edges  of  a  rhombic  prism  are  in 
like  manner  removed,  (figs.  71,  70),  the  result  is  a  rectangular 
prism,  (fig.  69).  This  relation  of  these  two  forms  is  shown  in 
figure  73,  which  represents  a  rhombic  prism  within  a  rectangular  ; 
the  lateral  faces  of  one  prism  are  opposite  the  lateral  edges  of  the 
other ;  and  the  centre  of  the  face  of  the  rectangular  prism  where 
the  axis  terminates,  is  a  point  identical  with  the  termination  of  the 
corresponding  axis  in  the  rhombic  prism.  It  is,  hence,  apparent 
that  the  positions  assigned  to  the  axes  are  not  arbitrary,  but 
depend  on  the  actual  relations  of  the  forms.  Both  of  these  prisms 
occur  often  in  the  same  mineral.  The  rhombic  octahedron,  more- 
over, is  derived  from  the  rectangular  prism,  by  removing  the  solid 
angles  of  the  latter,  a  process  begun  in  fig.  74 ;  and  it  comes  from  a 
rhombic  prism  by  removing  the  oasal  edges  of  the  prism,  as  shown 
in  figs.  72,  75,  76.  The  axes  are  the  same  points  precisely  in  the 
three  forms.  The  longer  lateral  axis  is  called  the  macrodtagonal, 
(firom  K-axpo;,  long),  and  the  other  the  hrachydiagonal,  (firom  ^pox^, 


*  This  is  the  /«om«^ri«  Bystem  of  Hausmann ;  TWic/orof  Mohs  uA  HaidiDg«r ;  Ttiuni 
of  NMimann ;  the  Regular  of  G.  Roee ;  Ovbie  of  Dufrenoy. 

f  Tliis  system  is  the  Pyramidal  of  Mohs;  Tetragonal  of  Naumann;  M<modi$nHric  of 
TTfmffm^n  •  Quadratic  of  KobeU ;  Bino^ngulaxe  of  Weian 
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short).  The  name  Trimetric  alludes  to  the  existence  of  axes  of 
three  kinds,  (the  three  being  unequal),  and  is  from  rpi^,  three-fold, 
and  furpov.* 

IV.  Monoclinic  System. — 12.  Includes  the  right  rhomboidal 
and  oblique  rhombic  prisms.  In  the  oblique  rhombic  prism,  the 
vertical  axis  connects  the  centres  of  the  bases,  and  the  lateral  the 
centres  of  opposite  lateral  edges.  The  three  axes  are  unequal ; 
the  lateral,  bb,  cc,  intersect  one  another  at  right  andes ;  the  ver- 
tical is  at  right  angles  with  cc,  but  inclined  to  bb.  Hence,  among 
the  three  intersections,  one  is  oblique.  The  axis  cc^  which  is  at 
right  angles  with  the  other  two,  is  called  the  orthodiagonal,  (from 
•p^,  straight)  ;  and  the  axis  66,  which  is  inclined  to  the  vertical, 
is  the  clinodiagonal,  (from  xXn/o),  /  incline). 

In  the  right  rhomboidal  prism,  the  axes  connect  the  centres  of 
opposite  faces ;  but  they  have  the  same  relations  as  just  explained : 
they  are  unequal,  and  there  is  one  oblique  intersection.  To  under- 
stand the  relations  of  these  solids,  the  rhomboidal  prism  must  be 
placed  on  a  lateral  plane  for  its  base,  as  in  fi^.  88,  and  then  the 
vertical  axes  in  the  forms  correspond,  as  shown  m  fig.  02,  in  which 
both  forms  are  combined.  The  removal  of  the  edges  e  in  92,  (as 
begun  in  fig.  90),  produces  finally  the  inner  prism  of92,  an  oblique 
rhombic. 

The  name  monoclinic  is  from  jxovoc,  one,  and  xXivcj,  /  incline.^ 

y.  JViclinic  System.X — 13.  Includes  the  oblique  rhomboidal 
prism.  The  three  axes  are  unequal,  and  all  intersect  at  oblique 
andes;  and  hence  the  name,  from  rpig,  three-times,  and  xXivu. 

The  diclinic  system  has  been  indicated  by  Naumann,  as  occur- 
ring in  an  artificial  salt.  It  differs  from  the  triclinic  in  having 
two  of  the  intersections  oblique  and  one  rectan^lar.  The  pris- 
matic form  corresponding  would  be  an  oblique  rectangular 
prism, 

VI.  The  Hexagonal  or  Rhombohedral  System.^ — 14.  Includes 
the  hexagonal  prism  and  rhombohedron.  The  hexagonal  prism 
has  a  vertical  axis  connecting  the  centres  of  the  bases,  and  three 
equal  lateral  axes.  The  lateral  axes  connect  the  centres  of  the 
opposite  lateral  faces  or  opposite  lateral  edges ;  and  in  each  case 
(as  is  seen  from  the  character  of  a  regular  hexagon),  tliey  intersect 
at  angles  of  60^ 

The  rhombohedron  has  eight  solid  angles  and  twelve  edges. 
Two  of  these  angles,  diagonally  opposite,  consist  of  three  equal  plane 


*  Thifl  fijstem  is  the  Primnatic  of  Mohs ;  the  Rhombic  and  AnUometrie  of  Naumann; 
Binary  of 'Wcu»;  the  Trimetric  of  UiuiBmann. 

f  This  system  is  tlie  Ihmi-pritmaiic  of  Mobs ;  the  ManocUnohedrcU  of  Naumann ; 
the  Clino-rhotnbie  of  Kobell ;  the  Auffittc  of  Haidiiiger :— ifiwioc/tna/^  of  former  editions; 
tlie  change  in  the  termination  is  properly  required  by  the  Greek  orwin  of  the  word. 

i  Thia  system  is  the  Tetario-primnatic  of  Mohs ;  tlie  TrxdinoktS'Ql  of  Naumann ;  th« 
Cttno-rhcmboidal  of  Kobell;  the  J  north  ic  of  Huidinger. 

§  The  Rhombohedral  of  Mohs ;  Hexagonal  of  Naumann ;  Monotrimetrie  ot  Haimmann. 
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angles  ;  the  line  connecting  the  apices  of  these  two  andes  is  the 
vertical  axis  of  the  rhombohedron,  and  the  solid  is  said  to  be  in 
position  when  this  line  is  in  a  vertical  position.  The  other  six 
solid  angles  are  similar.  Placing  the  rhombohedron  in  position, 
(as  in  fig.  107),  the  apices  of  the  six  lateral  solid  angles  are  at 
equal  distances  around  the  vertical  axes.  There  are  also  six 
lateral  edges,  alike  symmetrical  in  position,  around  this  axis ;  and 
there  are  three  terminal  edges  meeting  at  each  extremity  of  the 
vertical  axis.  Looking  down  from  above  on  a  rhombohedron  thus 
placed,  the  symmetry  of  arrangement  in  the  lateral  edges  is  at 
once  perceived ;  and  it  is  readily  apprehended  that  lines  connect- 
ing the  centres  of  opposite  lateral  edges,  will  be  three  in  number, 
like  those  of  the  hexagonal  prism,  and  will  intersect  at  60^.  If 
the  lateral  edges  are  removed  by  planes  parallel  to  the  vertical 
axis,  a  regular  hexagonal  prism,  terminated  by  a  three-sided  pyra- 
mid, is  formed,  as  shown  in  figs.  109,  110 ;  and  if  the  lateral  angles 
are   removed  in    an  analogous  manner,  another  similar  form  is 

J  produced,  as  seen  in  figs.  Ill,  112.  The  two  differ  only  in  the 
brm  of  the  planes  R,  at  their  extremities.  When  at  tne  same 
time  the, vertical  solid  angle  is  removed,  as  in  fig.  113,  the  terminal 
plane  of  the  hexagonal  prism  is  formed,  (fig.  114). 

15.  A  hexagonal  prism  is  reduced  to  a  rhombohedron  by  removing 
alike  three  altemate  edges  of  one  base,  and  three  edges  of  the 
other  base  alternate  with  these,  (shown  begun  by  the  dotted  lines 
in  114),  and  continuing  the  removal  till  the  original  form  is  obliter- 
ated ;  or  again,  by  removing  in  a  corresponding  manner,  the  alter- 
nate solid  ancles.  By  the  second  method,  fig.  1 14  would  be  reduced 
to  110,  and  finally  to  107 ;  by  the  first,  114  would  be  changed  to 
112,  and  then  to  107. 

The  hexagonal  prism  and  rhombohedron  are  consequently  closely 
related  forms,  and  both  are  presented  by  calc  spar  and  many  other 
species. 

16.  Rhombohedrons  are  obtuse  when  the  vertical  axis  is  shorter 
than  diagonals  between  the  lateral  solid  angles ;  and  acute  when  it 
is  longer.  In  the  former  case,  (fig.  107),  the  terminal  edges  are 
obtuse ;  the  lateral  acute ;  the  terminal  solid  angles  are  made  by 
the  meeting  of  three  equal  obtuse  plane  angles,  and  the  lateral  by 
the  meeting  of  one  obtuse  and  two  acute  plane  angles.  In  acute 
rhombohedrons  (fig.  108)  the  terminal  edges  are  acute ;  the  lateral 
obtuse ;  the  terminal  solid  angles  are  made  by  the  meeting  of  three 
equal  acute  plane  angles,  and  the  lateral  by  the  meeting  of  one 
acute  and  two  obtuse  plane  angles.  The  cube  may  be  viewed  as 
the  intermediate  form,  having  angles  of  90°. 

17.  Under  these  systems  of  crystallization,  and  the  forms 
described,  the  variety  of  different  forms  or  dimensions  is  unlimited. 
The  cube,  regular  octahedron,  and  rhombic  dodecahedron,  are  of 
unvarying  relative  dimensions.  But  the  right  square  prism  has 
one  axis  (the  vertical)  unequal  to  the  other  two,  and  it  may  be 
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longer  or  shorter  "in  any  proportions.  The  right  rhombic  prisms 
may  be  indefinitely  various  in  the  angles  between  the  lateral  faces ; 
and  the  oblique  prisms  may  differ  in  other  angles  also.  Rhombo- 
hedrons  may  occur  of  every  angle ;  and  the  hexagonal  prism,  like 
the  right  square  prism,  may  be  indefinitely  varied  in  the  relation 
between  the  lateral  and  vertical  axes. 

By  these  modes,  and  also  by  differences  of  structure  hereafter  to 
be  explained,  the  actual  fundamental  forms  of  crystallization  be- 
come exceedingly  numerous,  elthough  they  belong  to  a  few  simple 
types.  However  numerous  the  kinds  of  substances  existing  in  the 
inorganic  kingdom,  there  is  no  limit,  owing  to  this  possible  varia- 
tion of  dimensions,  to  the  crystallographic  distinctions  which  may 
exist  among  them.* 


II.  MODIFICATIONS  OF  CRYSTALS. 

I.     LAWS    GOVESNINQ    THE    MODIFICATIONS    OF    CRYSTALS. 

18.  The  number  of  forms  among  the  crystals  of  a  single  species 
is  often  quite  large,  and  there  is  at  first  much  apparent  difficulty 
in  tracing  their  connections,  or  distinguishing  any  symmetry  of 
arrangement.  The  law  governing  these  modifications  is,  however, 
of  the  utmost  simplicity.  In  its  application,  it  is  necessary  to  have 
fully  in  mind  what  is  understood  by  similar  edges  and  angles  : — 
that  with  respect  to  edges,  it  signifies  not  merely  alike  in  length, 
but  also  in  the  interfacial  angle  included  at  the  edge ;  and  for  solid 
angles,  it  implies  their  being  enclosed  by  the  same  plane  angles 
equal  each  to  each,  and  belonging  to  planes  alike  equal.  Thus  in 
the  cube,  the  edges  are  all  similar.  In  the  right  square  prism,  the 
edges  are  also  rectangular,  yet  the  lateral  are  not  equal  to  the  basal 
in  length,  and  therelore  they  are  dissimilar.     In  the  right  rhombic 

♦  The  relations  of  the  several  frHrmt)  of  crystiila  arc  elegantly  exhibited  by  means  of 
glara  models.  They  may  bo  made  from  conmioii  window  or  plate  glass,  by  cutting 
the  glass  in  the  form  of  the  faces  of  the  solid  to  be  nmde,  and  then  uniting  them  by 
means  of  glue.  The  author  has  generally  found  it  convenient  to  glue  a  small  cord  be- 
tween two  adjacent  pieces  of  glaliis,  as  the  adhesion  between  the  glass  and  the  cord,  by 
means  of  the  glue,  is  much  stronger  tlian  between  two  pieces  of  glass  and  glue  alooe. 
The  forms  thus  far  finished,  may  be  rendered  nmch  firmer,  and,  at  the  siime  time,  the  glue 
and  cord  concealed,  by  covering  tlie  e<lges  with  murow  Btrips  of  piipcr,  cut  for  the  pur- 
pfjse ;  c«)h>red  glazed  paper  is  prefenible,  as  it  is  less  easily  soiled.  The  primaries,  when 
cumpleted,  may  be  placed  witliin  a  secondary,  which  aftl'rwards  can  be  clow'd  up,  and 
the  edges  papered.  In  this  way,  a  primary  may  Ix*  enclosed  witJihi  any  of  its  seconda- 
ries so  as  to  exhibit  clesirly  the  relations  of  the  two  sjolids.  The  plane  anixles  of  the  faces 
in  the  monometric  sohds,  are  given  in  the  following  images ;  by  laying  tliem  of!^  a  plane 
figure  may  be  drawn  having  the  f«>nu  of  the  desiri?u  face ;  by  then  placing  the  plate  of 
glass  over  the  figure,  it  may  be  cut  with  a  diamond  and  a  rule.  Qood  glue  is  necessary 
for  uniting  the  guiss ;  gum  arabic  suffices  for  attaching  the  slips  of  paper.  The  axes  may 
be  made  of  colored  thread.    Mica  may  be  employed  in  place  of  glaae. 
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prism,  the  lateral  edges  have  the  same  length,  but  two  are  obtuse 
and  two  acute,  and  hence  they  are  dissimilar ;  the  basal  edges 
are  similar  to  one  another,  being  all  rectangular  and  of  equal  length, 
and  also  being  included  by  planes  respectively  equal.* 

1.  Laws  of  Symmetry, 

19.  Secondary  planes  do  not  occur  indiscriminately  on  a  crystal, 
but  are  governed  by  the  following  simple  laws  : — 

I.  Alt  the  similar  parts  of  a  crystal  may  be  simultaneously  and 
similarly  modified ;  or,  by  the  subordinate  law, 

II.  Half  the  similar  parts  of  a  crystal  mxiy  he  similarly  modi- 
fiedy  independently  of  the  other  half 

The  operation  oi  the  second  law  produces  hemihedral  forms  of 
crystals,  or  forms  with  half  the  usual  number  of  secondary  planes. 
The  forms  resulting  from  the  first  law,  are  termed  holohedral  forms, 
from  oXoff,  all,  and  ^<5pa,  face. 

20.  Monometric  System. — According  to  the  first  law,  if  a  single 
edge  of  a  cube,  octahedron,  or  dodecahedron,  be  truncated,  all  will 
be  simultaneously  truncated,  (fig.  5,  plate  1),  for  all  are  similar. 
If  an  edge  of  the  same  be  replaced  by  a  plane  inclined  unequally 
on  two  adjacent  faces,  in  order  to  retain  the  symmetry  a  second 
plane  must  occur  on  this  edge  similar  to  the  first,  as  is  represented 
m  fig.  10.  This  becomes  evident,  when  we  consider  that  these 
planes  occupy  similar  parts  of  the  crystal,  and  agreeably  to  the 
above  law,  all  similar  parts  must  be  simultaneously  modified.  This 
is  termed,  as  stated  in  the  note  below,  a  bevelment.  It  also  follows, 
that  all  the  edges  of  the  solids  will  be  similarly  beveled. 


*  In  describing  the  modifications  of  form,  which  follow,  a  few  tedmical  terms  are 
employed. 

Replacement  An  edge  or  angle  is  replaced,  when  cut  off  by  one  or  more  secondary 
planes. 

Thincaiion.  An  edge  or  angle  is  truncated,  when  the  replacing  plane  is  equaDy  in* 
clined  to  the  adjacent  faces,  (tigs.  2,  a,  and  5,  e). 

BevelmenL  An  edge  is  beveled,  when  rephiced  by  two  planes,  which  are  respectively 
Inclined  at  equal  angles  to  the  adjacent  &ces,  (fig.  10,  c').  This  term  may  be  applied  to 
an  ai^le  when  replaced  by  three  phmea,  each  inclined  at  the  same  angle,  to  its  adjacent 
&oe,  (fig.  1-i).  Truncation  and  bevelment  can  occur  only  on  edges  or  angles  formed  by 
tlie  meeting  of  equal  planes. 

Plane*  on  an  edge,  have  their  intersections  with  the  adji>ining  faces  parallel  to  the 
e^se.    Th»  intersections  of  e'  c%  fig.  1 0,  are  parallel  to  the  original  edge. 

Flane%  on  an  angle  intersect  the  basal  face  parallel  to  its  diagonal  The  intersectioa 
of  a,  with  the  basal  P,  (fig.  2  or  51),  is  parallel  to  the  diagonal  of  P. 

JnUrmtdUny  plane*  mtersect  the  basal  faces  parallel  neither  to  the  diagonal  nor  to  an 
«4k^  Iwt  have  an  intermediaury  situatitm.    Such  are  planes  o,  o,  (figs.  24  and  5S). 

Tbe  fibcts  stated  above  and  in  the  following  paragraphs,  will  be  more  thorou^dy  im- 
pnMed  on  the  mind  of  the  student,  if  he  should  perform  the  dissections  here  described, 
wifli  some  convenient  material,  as  chalk,  raw  potatoes,  wax,  or  wood.  By  thus  actually 
deririqg  one  form  from  another,  the  mutual  relations  of  the  primary  forms  will  be  eaaihr 
■iWatiiiiil  Chalk  is,  fior  manr  reasons,  preferable  for  this  purpose.  When  the  mod^ 
an  finished,  their  snrfiioee  may  oe  reodercKl  quite  hard,  by  covenqg  them  with  a  aolutioQ 
Ci  gmn  or  Tanudk 
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Again,  the  truncation  of  one  angle  of  a  cube  is  necessarily  ac- 
companied by  the  truncation  of  a//,  (fig.  2).  If  a  plane,  situated  as 
a^  in  fig.  14,  occur  on  an  angle  of  this  solid,  three  similar  planes 
may,  and  therefore  must,  occur  on  the  same  angle,  one  inclining  on 
each  face.  In  addition,  similar  planes  will  occur  on  all  the  angles. 
So,  in  the  octahedron,  we  find  four  planes  a',  (fig  17),  on  each 
angle,  one  inclined  on  each  face. 

If  an  intermediary  plane  (p\  fiff.  24)  is  situated  on  an  angle  of  a 
cube,  it  will  be  accompaniea  by  five  others,  or  there  will  l^  six  in 
all,  and  forty-eight  in  the  whole  solid,  (fig.  24),  since  the  number  of 
similar  parts  about  the  angle  is  six.  It  should  be  observed,  that 
two  of  these  six  planes  may  be  said  to  belongto  each  edge.  Thus, 
two  to  the  edge  P:  P',  two  to  the  edge  P':  r'^  and  that  they  cor- 
respond to  bevelments  of  the  same  edges.  This  correspondence 
may  be  seen  by  comparing  figs.  24  and  10. 

For  the  same  reason,  there  will  be  eight  intermediary  planes  on 
each  angle  of  the  octahedron,  two  for  each  of  the  edses.  It  is 
manifest,  that  if  one  of  these  intermediary  planes  should  be  drop- 
ped, the  symmetry  of  the  crystal  would  be  destroyed. 

The  obtuse  and  acute  solid  angles  of  the  dodecahedron  (§  6,  8), 
will  be  independently  modified.  The  modifications  are  the  same 
as  in  the  cube  and  octahedron,  (plate  1,  figs.  6,  6,  18,  18,  27). 

21.  The  exemplifications  of  the  second  law,  are  of  frequent  oc- 
corrence.     They  are  of  two  kinds :  either, 

1.  Half  the  similar  angles,  or  edges,  alternate  in  position,  are 
modified  independently  of  the  other  half;  or, 

2.  All  the  similar  angles,  or  edges,  are  modified,  but  by  half  the 
regular  number  of  planes. 

Figs.  28  and  33  are  examples  of  the  first  kind  of  hemihedrism,  in 
which  half  the  angles  of  the  cube  are  modified,  while  the  remain- 
in^half  are  unmodified. 

Pig.  42  is  an  instance  of  the  second  kind.  All  the  edges  are 
similarly  replaced,  but  by  one  of  the  two  beveling  planes  repre- 
sented in  fig.  10.  The  plane  e^  is  enlarged  in  fig.  43.  From  this 
last  figure,  it  will  be  observed,  that  the  suppressed  planes  are  those 
which  were  alternate,  and  that  two  planes  e',  incline  on  each  face, 
P.     The  crystals  have  therefore  a  symmetrical  character. 

Another  instance  may  be  observed  in  fig.  48,  in  which  each  angle 
of  the  cube  is  replaced  by  three  out  of  the  six  intermediaries  in  fig. 
24 ;  that  is,  by  half  the  number  of  planes  which  the  first  law  wouui 
reouire. 

The  first  species  of  hemihedrism  gives  rise  to  solids,  whose  op- 
posite planes  are  not  parallel ;  a  face  of  a  tetrahedron,  for  example, 
nas  no  opposite  parallel  face.  The  same  is  true  of  all  solids  result- 
ing from  this  kind  of  replacement,  and  it  arises  from  the  fact,  that 
opposite  parts  of  the  crystal,  producing  these  forms,  as,  for  instance, 
the  diagonally  opposite  angles  in  figs.  28  and  88,  are  not  similarly 
modified.  Uenuhedral  crystals  of  this  kind  have,  therefore,  been 
called  incKned  hemihedrons. 
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22.  In  hemihedrism  of  the  second  kind,  the  opposite  parts  of  a 
crystal  are  similarlj^  replaced,  and,  consequently,  the  hemihedrons 
proceeding  from  this  kind  of  replacement  have  their  opposite  faces 
parallel.  Such  is  the  case  in  ngs.  43  and  48.  These  solids  have 
been  termed  parallel  hemihedrons. 

The  same  mineral  never  presents  both  of  these  species  of  hemi- 
hedrons. The  former  occurs  in  boracite,  the  latter  in  iron  pyrites, 
and  many  other  species.  It  is  also  important  to  observe,  that  min- 
erals, whose  crystals  are  hemihedrally  modified,  are  invariably  thus 
modified,  if  the  secondary  planes  occur,  in  which  the  hemihedrism 
may  take  place.  We  may  illustrate  this  statement  by  a  reference, 
first,  to  the  species  iron  pyrites,  whose  modifications  follow  the 
second  of  the  above  laws.  The  cubes  of  this  species  never  occur 
with  beveled  or  truncated  edges,  but  (whenever  the  edges  are 
modified)  they  are  invariably  replaced  by  planes  unequally  in- 
clined to  the  adjacent  faces.  Again,  the  angles  are  never  replaced 
by  six  intermediaries,  but  by  three  alternatey  as  in  fig.  48.  In 
boracite,  we  observe,  that  only  one  half  of  the  angles  are  similarly 
replaced,  and  that  the  modified  angles  present  all  the  planes  re- 
quired by  the  regular  law  for  secondary  planes ;  or  if  all  the  angles 
are  similarly  replaced,  as  may  be  true,  especially  if  the  replacing 
plane  is  only  a  truncation,  then  one  half  the  replacements  will  be 
very  much  larger  than  the  other  half  The  edges  of  the  cube  are 
not  affected  by  this  species  of  hemihedrism,  as  it  influences  only 
the  replacements  of  the  angles. 

23.  Dimetric  System. — The  modifications  of  the  basal  and 
lateral  ed^s  of  a  square  prism,  take  place  independently,  owing  to 
their  dissimilarity,  (§  6).  The  lateral  edges  are  included  by 
equal  planes,  and,  therefore,  may  be  truncated  or  beveled,  (figs. 
61,  62).  The  basal  edges  are  similarly  replaced  ;  but  being  me 
intersections  of  unequal  planes,  they  are  never  truncated  or  beveled. 
A  plane  on  these  edges,  therefore,  inclines  unequally  on  the  adja- 
cent faces,  (fig.  53). 

The  similar  intermediary  planes  can  be  but  two  in  number. 
The  ^100  which  incline  on  the  base,  are  unlike  those  inclining  on 
the  lateral  planes,  because  the  base  and  lateral  planes  are  dissimilar. 
These  intermediary  planes  are  represented  in  fig.  58. 

24.  Trimetric  System. — The  edges  of  the  right  rectangular  prism 
are  of  three  kinds,  and  those  of  each  kind  are  according  to  the 
above  law,  independently  modified,  (figs.  70,  77,  78,  79).  More- 
over, none  of  them  can  be  truncated  or  beveled,  in  consequence 
of  the  inequality  of  their  including  planes. 

Planes  on  the  angles  incline  unequally  on  the  three  adjacent, 
unequal  planes.  The  angles  are  similar,  and  therefore  will  be 
modified  simultaneously,  (ng.  74). 

The  lateral  edges  of  the  right  rhombic  prism  admit  of  trunca- 
tion and  bevelment,  because  of  the  equality  of  the  lateral  planes. 
The  obtuse,  however,  are  modified  mdependently  of  the  acute, 
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(fig.  84).  The  obtuse  solid  angles,  and  the  acute,  are  also  inde* 
pendent  in  their  modifications,  ^ach  may  have  two  like  interme- 
diary planes,  (fig.  85).  The  replacements  of  the  basal  edges  aie 
similar  and  simultaneous,  (fig.  75). 

25.  Monoclinic  and  Triclinic  Systems. — ^In  these  systems,  the  ob- 
liquity of  the  crystal  makes  the  upper  and  lower  parts  in  front  dif- 
ferent, one  obtuse  and  the  other  acute,  which  leads  to  independent 
modifications.     For  other  points  the  preceding  remarks  suffice. 

26.  Hexagonal  System, — The  vertical  solid  angles  of  the  rhorn- 
bohedron  are  formed  by  the  meeting  of  three  equal  planes,  and 
equal  plane  angles.  These  angles  ma^,  therefore,  be  truncated, 
^fig.  113),  or  replaced  by  three  or  six  similar  planes.  The  edges, 
for  a  similar  reason,  may  be  either  truncated  or  beveled.  The  ter- 
minal edges,  however,  are  replaced  independently  of  the  lateral, 
(figs.  109,  115,  117,  119). 

The  lateral  angles,  six  in  number,  are  replaced  simultaneously, 
(figs.  Ill,  121).     Two  like  intennediary  planes  may  occur  on  eacn, 

The  similar  parts  in  the  rhombohedron  and  hexagonal  prism 
being  three,  or  some  multiple  of  three,  (excepting  the  vertical  solid 
angles),  the  similar  secondary  planes  are  also  three,  or  some  multi^ 
pie  of  three. 

II.    FOSMS   RESULTING    F&OM   THE   MODIFICATIONS   OF   CRYSTALS. 

27.  On  a  former  page,  it  is  shown  how  the  truncation  of  the 
angles  of  a  cube,  when  continued  to  the  obliteration  of  the  original 
faces,  produces  an  octahedron ;  the  truncation  of  the  edges  of  a 
cube  or  octahedron,  a  dodecahedron ;  and  conversely  the  trunca- 
tion of  the  angles  of  an  octahedron  or  the  acute  solid  angles  of  a 
dodecahedron,  yields  a  cube ;  the  truncation  of  the  obtuse  solid 
angles  of  a  dodecahedron,  an  octahedron.  The  passage  also  of  a 
square  prism  into  a  square  octahedron  was  illustratea ;  that  of  a 
right  rhombic  prism  into  a  rhombic  octahedron ;  that  of  a  right 
rhombic  prism  into  a  right  rectangular  prism ;  that  of  an  oblique 
rhombic  prism  into  a  right  rhomboidal  prism  ;  that  of  a  rhombo- 
hedron into  a  hexagonal  prism,  and  the  converse. 

There  are  many  other  resulting  forms  of  a  simple  character 
which  may  be  briefly  reviewed. 

1.  Monometric  System. 

The  holohedral  and  hemihedral  forms  may  be  separately  con- 
sidered. 

28.  Holohedral  Forms. 

a.  Tetrahexahedron.* — A  bevelment  of  the  edges  of  a  cube  is 

^'— ■-  ■  ■  ■  H  ■     _  —  r "^^ 

• 

*  Called  FluoTind  bj  Haidioger,  from  ite  being  a  common  Idnn  of  flnor  ijiar. 
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represented  in  fig.  10,  and  the  result  of  a  continuation  of  the  pro- 
oess  in  ftz.  11.  This  form  is  bounded  by  twenty-four  triangular 
faces.  The  above  name  indicates  its  general  resemblance  to  the 
cube  or  hexahedron,  and  at  the  same  time  expresses  the  number 
o{  its  faces.  It  is  derived  from  rtrgaxit,  four-times,  i^,  six,  and  Ufa, 
face  ;  the  4x6-faced  solid. 

The  planes  ef  in  fig.  12,  which  are  observed  to  replace  the  solid 
angles  of  the  octahedron  inclining  at  the  same  time  on  its  edges,  if 
extended  to  the  obliteration  of  the  primary  faces,  produce  the  same 
form  as  above,  ffig.  11).  The  replacement  of  the  six  acute  solid 
an(^  of  the  doaecahedron  by  four  planes  resting  on  the  primaries, 
(fiff.  13),  if  continued,  results  m  the  same  solid. 

By  varying  the  angle  of  the  bevelment  of  the  cube,  tetrahexa- 
hedrons  of  dififerent  angles  may  be  produced.  Those  of  most 
common  occurrence  have  the  following  angles : 

Iiiterfiidal  Angles. 
A  0» 

l.=1330  48'47''         157^22'   4'' 

2.  143°   7' 48''         143°    7' 48^' occurs  in  garnet. 

3.  164°   9' 29^'         126° 52' 12"     "        "fluorspar. 

Plane  Angles. 

J^50°  14'  16"         79°  31'  28" 

2.     48°  1  r  23"        83°  37'  14"  occurs  in  garnet. 

8.    46°30'30i"      86° 58' 59"     «        "  fluorspar. 

6.  Trisoctahedron, — The  angles  of  the  cube  are  represented  as 
replaced  by  three  planes  in  figs.  14  and  19 ;  in  one,  they  incline  on 
the  primary  faces ;  in  the  other,  on  the  edges  of  the  cube.  The 
completed  forms  obtained  by  these  replacements  are  seen  in  figs.  16 
and  20.  Fig.  15  is  an  intermediate  form  between  14  and  16.  The 
resulting  solids,  though  considerably  unlike,  have  a  general  resem- 
blance to  octahedrons,  with  a  three-sided  pyramid  substituted  for 
each  octahedral  face.  Like  the  octahedron,  they  are  formed  on 
the  ancles  of  the  cube  by  a  replacement  by  three  planes  instead  of 
one,  which  accounts  for  their  general  resemblance  to  this  solid. 
The  name,  trisoctahedron,  is  derived  from  rpg,  three-times,  hierta, 
eirki,  and  l^pa,  face,  3x8-faced  solid.  The  faces  of  one  of  these 
8<Mids  are  four-sided  or  tetragonal,  those  of  the  other,  three-sided 
or  trigonal ;  they  are,  therefore,  distinguished  by  the  names  tetrag- 
onal trisoctahedron  and  trigonal  trisoctahedron.  The  more  com- 
mon name  of  the  former  is  trapezohedron. 

The  tetragonal  trisoctahedron  or  trapezohedron^  (fig.  16)  may 

*  The  letters  detigiiBtin||f  ihe  angles  refer  to  the  %ure,  plate  1.  Cis,  howerer,  substi- 
toted  for  20,  The  same  is  the  case  in  the  following  forms.  According  to  the  system  of 
crystallographic  notation,  these  solids  are  designated,  oo  02. ;  oo  02 ;  oo  08. 

^JjeneUaid  of  Httdinger,  rafernog  toHs  bei^g  the  form  of  Lendta 
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be  derived  from  the  octahedron,  by  replacing  iU  anffles  by  four 
rianes  inclining  on  its  faces,  (fig.  17),  and  from  the  dodecahedron, 
by  a  truncation  of  its  twenty-four  edges,  (fig.  18). 

The  trigonal  trisoctahedron*  proceeds  from  an  octahedron,  by 
bevelii^  its  twelve  edges,  (compare  fijgs.  21  and  30);  and  from  a 
dodecahedron,  by  a  replacement  of  its  six  acute  solid  angles  by 
four  planes  inclining  on  the  edges. 

Two  trapezohedrons  have  the  following  angles ;  the  first  is  of 
most  common  occurrence. 

1.  J?=131<>  48'  87",  C=1460  2&  84".    Fig.  16. 

a=:820  16'  8",  6=1 17^  2'  8'^  c=78<^  27*  46".     Ex.   leacito 
and  garnet. 

2.  B=il44^  54'  12",  0=129°  31'  16". 

a=8l^  2^  37",  6=112°  53'  7",  0=84°  16'  39".      Ex.  fpAd. 
silver,  fluor. 

A  trigonal  trisoctahedron,  (fig.  20),  occurring  in  fluor  spar  and 
galena,  has  the  following  angles : 

A=152^  44'  2",  J?=141o  3'  27",  6=118°  4'  10",  c=30°  57'  56".t 

c.  Hexoctahedron.X — Fig.  24  represents  a  cube,  with  six  planes 
on  each  angle,  and  consequendy  forty-eight  in  all.  The  resulting 
solid  is  completed  in  fig.  25.  H^re,  for  each  face  of  the  octahedron 
is  substituted  a  low  six-sided  pyramid.  The  name  of  this  solid  is 
derived  from  the  Greek,  l^oiu^,  six-times,  Uru^  eight,  and  ^pai,  face, 
the  6x8-faced  solid. 

A  replacement  of  the  angles  of  the  octahedron  by  eight  planesj 
produces  a  similar  solid,  (fig.  26).  A  bevelment  of  the  twenty-four 
edges  of  the  dodecahedron  (fig.  27^  also  necessarily  produces  a 
forty-eight'faced  solid.  Others,  difiering  in  their  angles,  may  re- 
sult from  a  replacement  of  the  six  acute  solid  angles  of  the  dode- 
cahedron by  eight  planes,  or  the  eight  obtuse  by  six  planes. 

Two  occurring  varieties  have  the  following  interfacial  and  plane 
angles: 

1.  A=158°  12'  48",  J?=148°  59^  50",  C=158°  12' 48",  garnet. 

2.  162°  14' 50",         154°  47' 28",         144°    2' 58",  fluor  spar. 

1.  a=z  86°  56'  25",  6=  56°  15'    4",  c=  36°  48' 31". 

2.  85°  50'  23",  54°  21'  34",  39°  48'   3".§ 

29.  Hemihedral  Forms. 

a,  Hemi'Octahedron  or  Tetrahedron, — If  half  the  angles  of  a 
cube  are  replaced  by  a  single  plane,  as  in  fig.  28,  the  resulting  form 
is  a  tetrahedron,  or  hemi-octahedron,  (figs.  29,  30).    The  same  may 


*  The  OaUtufid  of  Haidinger,  mlluding  to  its  oocurrenoe  as  a  fonn  of  galena, 
f  The  crystallographic  expressions  for  these  trLsoctabedrons  are,  for  the  tetragonal, 
80S  and  808;  for  the  trigonal,  20. 
i  AdamtmUnd  of  Haidinger,  alluding  to  its  being  a  form  of  the  diamond. 
^  The  Grystallographic  symbols  are  as  follows :  801,  402. 
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arise  from  an  octahedron,  by  an  extension  of  one-half  of  its  faces, 
to  the  obliteration  of  the  other  half.  This  process  is  represented 
partially  completed  in  fig.  32. 

Its  plane  angles  are  60^,  and  its  interfacial  angles  70^  31'  44". 

b.  Hemi'trisoctahedron, — Fig.  33  represents  a  cube  with  its 
alternate  angles  replaced  by  three  planes.  The  planes  in  this  figure, 
when  occurring  on  aU  the  angles,  ^ve  rise  to  the  tetragonal  trisoc- 
tahedron,  (fig.  16);  occurring  on  out  half,  they  produce  the  solid 


in  fig.  34. 
The 


ie  secondary  planes  in  fig.  19,  occurring  on  but  half  of  the 
aneles  and  enlarged,  form  the  solid  in  fig.  40,  which  is  a  hemi- 
hedral  form  of  the  trigonal  trisoctahedron.  Its  faces  are  tetragonal, 
and  it  is,  therefore,  termed  the  tetragonal  hemi-trisoctahedron.  It 
is  the  deltohedron  of  Haidinger.* 

The  former  has  trigonal  faces,  and  is  called  the  trigonal  hemi" 
trisoctahedron,  or  cuproid.'f 

A  crystal  of  gray  copper  ore  has  the  following  angles  : 

^=109°  28'  16",  C=1460  26'  33". 

0=31°  28' 56",  6=1 17°    2'    8".% 

c.  Hemi'hexoctahedron. — A  solid  of  this  kind  is  represented  in 
fig.  41.  It  is  formed  by  a  replacement  of  half  the  angles  of  the 
cube,  by  six  planes,  similar  to  those  in  fi^.  24.  As  the  opposite 
faces  are  not  parallel,  it  is  an  inclined  hemt-hexoctahedron. 

If  aU  the  solid  angles  of  the  cube  be  replaced  by  three  alternate 

S>lanes,  out  of  six  intermediaries,  (fig.  48),  a  hemihedral  solid  is 
brmed,  which  is  represented  in  fig.  49.  it  difiers  from  the  above 
in  having  parallel  opposite  faces,  and  is,  therefore,  a  parallel  hemi- 
hexoctahearon,  the  diploid  of  Haidinger. 

A  variety  of  inclined  hemi-hexoctahedron,  (boracitoid  of  Hai- 
dinger), having  the  following  angled,  has  been  observed  in  boracite: 

-4=1620  14'  60'',         B=1240  51'  C=144^    2'  58".§ 

0=  40°  19'   7",  h=  540  21'  34",  c=  85^  19'  19". 

d.  Hemi'tetrahexahedron,  or  Pentagonal  Dodecahedron,^ — A 
cube  is  represented  in  fig.  42,  with  but  one  of  the  two  beveling 
planes  on  each  edge,  given  in  fig.  10.  The  same  enlarged,  is  ob* 
served  in  fig.  43;  fig.  44  represents  the  completed  solid.  The 
second  of  the  above  names  is  commonly  applied  to  this  solid. 

Figs.  45,  46,  exhibit  the  planes  on  the  octahedron,  which,  ex- 
tended, give  rise  to  this  solid,  (figs.  47,  44). 


*  Deltoid  dodecahedron  of  NanmanD. 

f  Oyproid  or  Cuproid  of  Haidinger,  bo  named  because  H  is  similar  to  a  form  of  gray 
copper  ore. 

^  Its  oyBtallographic  symbol  is  Z — ,  §  Tbe  oystallographic  symbol  is 

I  Pyritoidot  Haidinger. 
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Two  forms  of  this  kind  have  been  observed  in  iron  pyrites,  and 
a  third  in  cobaltine. 


1.  A=U2^  37'  12",  C=1170  29'  11". 

a=102O35'40",      &=  108°  24' 30",    0=110°  17' 40". 

2.  .4=1260  52'  12",  0=113°  34'  41". 

a=121°35' 18",  &=106°36'    2",    c=102°  36' 19". 

3.  JL=143°    7' 48",  C=  107°  27' 27". 

a=141°  16'  50",  fc=103°  20'  33",    c=96°  1'  2".* 


2.  Dimetric  System, 

30.  Holohedral  Forms, 

The  replacement  of  the  solid  angles  of  a  square  prism  by  a  single 
plane  each  may  take  place  at  different  inclinations  for  each  set  of 
planes,  so  that  the  number  of  different  octahedrons  which  ma^  be 
thus  obtained  is  indefinite :  thev  will  differ  in  the  length  oi  the 
vertical  axis,  as  compared  with  the  lateral. 

Another  series  ol  octahedrons  diagonal  with  these  may  be 
obtained  by  replacing  the  basal  edges  of  the  prism,  (figs.  53,  54). 

Two  intermediate  planes  on  each  angle  of  the  prism  (fig.  58) 
produce,  if  extended,  a  double  eight-sided  pyramid,  (fig.  59) ;  and  by 
varying  the  inclination  of  these  planes,  different  double  eight-sided 
pyramids  are  formed  ;  the  form  is  the  xirconoid  of  Haidinger. 

A  square  prism,  diagonal  with  the  primary,  may  be  obtained  by 
truncating  its  lateral  edges,  (fig.  61),  and  an  eight-sided  prism  by 
beveling  the  same,  (begun  in  fig.  62). 

31.  Hemihedral  Forms, 

A  few  hemihedral  forms,  appertaining  to  this  class,  ase  repre- 
sented in  figs.  63  to  67.  The  first  is  an  irregular  tetrahedron, 
called  a  sphenoid ;  it  is  formed  in  a  similar  manner  with  the  mo- 
nometric  tetrahedron.  The  second  is  the  commencement  of  the 
solid  represented  in  fi^.  67,  the  disphene  of  Haidinger.  Fig.  68  is 
another  example  of  this  hemihedrism. 

3.  Trimetric  System, 

32.  A  replacement  of  the  lateral  edges  of  a  right  rectan^lar 
prism,  has  been  stated  to  give  rise  to  a  rhombic  pnsm  ;  and  differ- 
ent sets  of  planes  will  produce  as  many  different  rhombic  prisms. 
If  the  edges  ^  (fig.  69)  are  replaced,  as  in  fig.  78,  or  the  edges  e, 
as  in  fig.  77,  prisms  will  also  be  formed,  which,  from  their  horizon- 
tal position,  are  called  horizontal  prisms,  (fig.  79) ;  one  set  pertain- 
ing to  the  macrodiagonal  and  the  other  to  the  hrachydiagonal. 
By  replacements  of  the  solid  angles  different  octahedrons  may  be 
formed.     From  the  rhombic  prism,  we  may  have  different  vertical 

♦ThesigiMoftheaeflolidsare,  t^^l^^^^J,  and  tf^M- 
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rhombic  prisms  by  beveling  the  front  or  side  lateral  edges ;  and 
horizontal  prisms  by  replacements  of  the  obtuse  or  acute  solid 
angles.  Different  octahedrons  are  formed  by  replacements  of  the 
basal  edges ;  and  also  by  replacing  either  the  obtuse  or  acute  solid 
angles  by  two  planes  each,  (figs.  85,  86).  An  instance  of  hemi- 
hedrism  m  this  system  occurs  in  electric  calamine,  the  extremities 
of  whose  prisms  are  modified  unlike. 

4.  Monoclinic  System. 

33.  The  replacement  of  the  four  lateral  angles  of  an  oblique 
rhombic  prism  produces  a  horizontal  clinodiagonal  prism,  or  cli- 
nodome,  (begun  in  a,  fig.  98).  The  other  four  angles  are  not 
similar,  two  being  obtuse  and  two  acute,  and  hence  they  are  not 
necessarily  modified  alike  and  together,  (figs.  96,  97) ;  but  when  re- 
placed alike,  they  produce  horizontal  or thodiagonal  prisms,  and  the 
two  planes  of  each  kind  are  called  a  hemiprism. 

The  bevelment  of  either  the  acute  or  obtuse  lateral  edges  (be- 
gun in  figure  100  with  the  front  edge)  produces,  when  extenaed, 
other  oblique  rhombic  prisms  of  different  angles. 

As  in  the  right  rhombic  prism,  octahedrons  may  be  formed  by 
replacing  the  basal  edges  or  solid  angles,  but  the  solid  is  oblique  and 
the  planes  are  of  two  kinds ;  each  set  is  called  a  hemipyramid, 
one  the  positive,  the  other  the  negative. 

The  relation  of  the  rhombic  prism  to  the  right  rhomboidal,  being 
already  explained,  further  illustration  is  not  necessary. 

5.  Hexagonal  System. 

34.  The  derivation  of  two  six-sided  prisms  from  a  rhombohe- 
dron,  has  been  fully  explained  in  §  14 ;  the  one  by  a  truncation 
of  the  six  lateral  edges,  (figs.  109,  110);  the  other,  by  a  replace- 
ment of  the  six  lateral  angles,  (figs.  Ill,  112),  by  planes  parallel  to 
the  vertical  axis. 

The  remaining  parts  of  the  primary  faces  on  the  first  of  the 
above  prisms,  are  rhombic,  (fig.  110);  those  on  the  second  are  pen- 
tagonal, (fig.  112).     This  is  an  important  distinction. 

In  fig.  115,  the  lateral  edges  of  a  rhombohedron  are  beveled;  a 
greater  extension  of  these  secondary  planes  produces  the  solid  rep- 
resentcki  in  fig.  116,  which  is  called  a  scalene  dodecahedron  or  sea- 
knohedron,  since  its  faces  are  scalene  triangles  and  twelve  in  num- 
ber. By  other  sets  of  beveling  planes  other  scalenohedrons  are 
formed,  many  of  which  occur  in  the  species  calcite. 

Bevelments  of  the  terminal  edges  (fig.  117)  continued,  give  rise 
to  a  similar  solid.  Replacements  of  the  lateral  angles,  by  two  in- 
termediary planes  (fig.  118)  produce  other  solids  of  the  same 
kind. 

35.  A  truncation  of  the  terminal  edges  of  the  rhombohedron,  is 
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observed  in  fig.  119.  Since  these  edges  are  six  in  number,  three 
at  one  end  of  the  crystal,  alternating  with  three  at  the  other,  the 
sdid  formed  by  the  extension  of  these  planes,  must  be  an  oblique 
solid,  contained  under  six  equal  faces :  or,  in  a  word,  a  rhombo- 
hedron,  (fig.  120 ;  example,  lenticular  calc  spar).  It  is  much  more 
obtuse  than  the  primary.  Moreover,  because  the  lateral  angles 
are  six,  and  three  alternate  are  nearer  the  lower  extremity  of  the 
axis,  and  the  remaining  three  near  the  upper  extremity,  the 
planes  (a,  a')  on  these  angles,  if  not  parallel  to  the  vertical  axis, 
incline  alternately  above  and  below,  (fig.  121);  and,  therefore,  by 
their  extension,  will  give  rise  to  rhombohedrons,  ffig.  122,  and  fig. 
2,  under  calcite).  These  rhombohedrons  will  differ  in  the 
lengths  of  their  vertical  axes,  as  these  planes  vary  their  inclina- 
tion. The  nearer  they  approach  to  parallelism  to  the  vertical 
axis,  the  longer  the  axis  of  the  rhombohedron ;  and  the  six-sided 
prism  formed  on  these  angles  may  be  considered  a  rhombohedron, 
with  an  infinite  axis. 

36.  An  isoceles  dodecahedron,  (fig.  124) — so  called,  because  its 
feces  are  isoceles  triangles, — may  be  obtained  from  a  rhombohe- 
dron, by  a  replacement  of  the  lateral  angles,  provided  this  replace- 
ment is  carried  so  far  that  the  remaining  primary  faces  (fig.  124) 
just  equal  the  secondaries  produced  by  the  replacement.  In  figure 
124,  the  alternate  faces,  R,  R,  are  primary,  and  the  rernainder 
secondary.  Such  is  the  origin  of  the  pyramidal  termination  of 
crystals  of  quartz,  and  the  form  is  called  by  Haidinger  the  quart- 
zoid.  A  similar  solid  may  also  be**  formed  by  replacing  the  basal 
edges  or  angles  of  the  hexahedral  prism,  (e,  fig.  125). 

Two  intermediary  planes  on  each  angle  of  a  hexagonal  prism, 
produce,  by  their  extension,  a  twenty-four-sided  figure,  formed  of 
two  twelve-sided  pyramids  placed  base  to  base.  This  solid  is  rep- 
resented in  fig.  126.     It  is  the  berylloid  of  Haidinger. 

37.  Hemihedral  forms  often  occur  in  the  Hexagonal  system,  but 
usually  in  connection  with  holohedral.  Under  tourmaline,  (fig.  3), 
is  represented  a  six-sided  prism  of  this  mineral,  differently  termi- 
nated at  its  two  extremities.  The  secondary  faces  a',  a',  at  the 
upper  extremity,  replace  the  lateral  angles ;  the  secondary  faces, 
c,  e,  e,  at  the  lower,  truncate  the  terminal  edges ;  the  three  planes 
a,  a,  which  truncate  the  alternate  edges  of  the  six-sided  prism, 
replace  alternate  lateral  angles  of  the  primary.  The  six  planes  (c) 
which  compose  the  hexagonal  prism  in  this  mineral,  are  formed 
on  the  six  lateral  edges ,  (not  on  the  angles).  We  arrive  at  this 
conclusion,  by  observing,  that  the  faces  R,  if  the  planes  a'  were 
removed,  would  be  rhombic  and  not  pentagonal.  The  hemihedral 
forms  of  tourmaline  are  inclined  hemihedral,  since  the  faces  of  one 
extremity  are  not  parallel  to  those  of  the  other.  In  apatite  (see 
fig.  2)  there  is  an  example  of  hemihedrism  of  the  parallel  kind. 
Tne  planes  o  o'  are  two  out  oi  four  such  planes  on  each  angle 
which  holohedrism  would  require.    A  similar  kind  of  hemihedrism 
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is  seen  in  figure  6  and  7,  under  quartz  ;  and  as  the  planes  are  spiral 
in  position,  turning  to  the  right  or  left,  it  is  called  gyroidal  hemu 
hedrism  by  Haidinger. 

A  triangular  prism,  a  hemihedral  form  of  the  hexagonal  prism,  is 
of  frequent  occurrence  in  crystals  of  tourmaline.* 

*  On  Lettering  ^%pires  of  Cryttalt. — Some  difficulty  is  oocasionallj  experienced  bjr 
the  youug  mineralogist  in  reading  the  figures  of  crystals,  or,  in  other  words,  in  determin- 
ing the  particular  situation  of  each  secondary  plane.  Much  aid  may  be  derived  jfhim  a 
simple  system  of  notation,  in  which  letters  on  tne  planes  shall  designate  the  edge  or  sii|^ 
on  which  these  planes  are  situated.    The  following  system  is  proposed  for  this  purpoM: 

In  applying  the  following  principles,  a  few  of  the  fundamental  forms  are  supposed  to 
have  a  certain  position. 

The  right  rhombic  prism  should  be  placed  with  an  obtuse  lateral  edge  towards  tlie 
observer ;  the  right  rnomboidal,  (except  for  the  lettering  of  its  primary  planes,)  on  ite 
rectangular  base,  as  in  fig.  88 ;  the  oblique  rhombic  and  rhomboidal  prisms,  with  the  doni' 
inant  solid  angle  in  front;  it  is  immaterial  whether  at  the  inferior  or  superior  bate. 
Farther  than  t^s,  no  attention  need  be  paid  to  the  situation  of  these  sdids. 

The  primary  planes  of  prisms,  when  alike,  as  in  the  cube,  are  lettered  P ;  if  unlike,  tiie 
letter  r  is  retained  for  the  basal,  and  M  used  for  the  lateral  planes ;  and,  fiinally,  if  the 
lateral  are  imlike,  the  larger  lateral  is  lettered  M,  the  smaller  T,  or  the  former  m,  and 
the  latter  m-    (See  figs.  69, 103). 

The  primary  faces  of  the  rhombohedron  will  be  lettered  R ;  those  of  the  octabedroa 
A ;  those  of  the  rhombic  dodecahedron,  £.    (See  figs.  8, 4, 7, 107). 

In  general,  ihm  letter  e  may  be  applied  to  planes  on  the  edges,  a,  to  planes  oo  tlie 
angles,  and  o,  to  intermediaries. 

If  the  basal  edges  differ  from  the  lateral,  as  in  the  prisms,  the  Roman  e  may  be  retained 
for  the  basal,  and  the  italic  e  for  the  lateral 

If  any  of  the  edges  are  oblique,  we  may  distinguish  the  ohtum  by  the  mark  — ,  the 
acute  by  the  mark  >w,  and  thus  may  have  ^,  6,  for  planes  on  the  obtiise  and  acute  basal 
edges  in  the  oblique  prisms,  (fig.  91),  £,  ^,  for  planes  on  the  obtuse  and  acute  lalenl 
edges.  In  the  right  rhomboidal  prism  the  firont  superior  basal  edge  is  obtuse,  6,  the  inlBiir 
or  acute  d,  while  the  lateral  are  rectangular,  and  are  therefore  lettered  e,  simply.  (See 
fig.  88).    In  rectangular  prisms,  the  longer  basal  edge  may  be  mark^  d  and  the  morter  A. 

In  the  oblique  rhomboidal  prisms,  were  are  two  unlike  obtuse  basal  edges,  and  two 
unlike  acute.  We  may  letter  planes  on  the  edge  to  the  right  hand  6^  or  ^\  oo  that  to 
the  left^  'e  or  'd. 

If  the  front  angles  differ  firom  the  lateral,  as  in  the  rhombic  and  rhomboidal  prisma,  we 
may  retain  the  Roman  a  for  the  front,  and  employ  the  italic  a  fat  the  lateral,  {fig.  72). 

it  the  front  angles  at  the  two  bases  differ,  as  in  the  oblique  prisma,  the  planee  on  tlM 
obtuse  may  be  distiiu^uished  by  &,  those  on  the  acute  by  a,  (figs.  96,  97). 

In  the  rhombohe(m>n,  the  vertical  solid  angle  may  be  lettered  a,  the  latend  a ;  the 
terminal  edges  e,  the  lateral  e. 

All  the  monometric  solids  will  be  lettered,  as  if  derived  firom  the  cube.  In  the  other 
classes,  the  lettering  will  depend  on  the  primary. 

The  changes  of  uie  letter  o  for  intermediaries,  and  the  use  of  the  marks  —  and  ^^,  will 
follow  the  same  changes  as  the  letter  a :  that  is,  intermediary  planes  about  the  angle  a, 
will  be  lettered  0,  those  about  the  angle  a,  o. 

Hie  main  principles  in  this  system  of  notation  are : 

1.  Lettering  i^laines  on  edges,  e,  on  angles,  a,  and  intermediaries,  o. 

2.  Distinguishing  planes  on  the  basal  edges  from  those  on  the  lateral,  when  thej  are 
dissimilar,  by  lettering  the  former  with  a  Roman  e,  and  the  latter  with  an  italie  e. 

8.  Distinguishing  plEmes  on  obtute  edges  firom  those  on  acuUt  or  longer  basal  ed^es  from 
the  shorter,  by  placing  the  mark  —  over  the  letter  for  the  former,  and  ^^  for  the  latter, 
as  6,  6,  £,  ^. 

4.  Distinguishing  planes  on  the  frontal  angles  firom  thoee  on  the  lateral,  by  letterii^  tlM 
former  with  a  Roman  a,  the  latter  with  an  itahc  a. 

6.  Distinguishing  planes  on  obtuse  fixxital  soUd  angles  from  those  on  acute,  by  tliB 
nuuk  —  over  the  letter  for  the  former,  and  >-'  for  the  latter. 
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ttl.  LAW  OF  NUMERICAL  PROPORTION,  IN  THE  MODIFICATIONS  OF   CRYS- 
TALS. 

38.  This  second  law  ffives  a  mathematical  basis  to  the  science, 
adding  to  symmetry  of  arrangement  a  numerical  relation  in  the 
position  of  the  planes.     It  is  as  follows : 

The  position  of  planes  is  related  in  some  simple  ratio  to  the  rela- 
tive lengths  of  the  axes  of  a  crystal. 

For  example. — ^In  a  cube  the  axes  are  equal.  A  plane  on  an 
edge,  if  extended  to  meet  the  axes,  would  cut  these  axes  at  some 
distance  from  the  centre  of  the  crystal.  Now  this  distance  for 
these  axes  will  either  be  as  1 : 1  (e,  fig.  5),  that  is  a  ratio  of  equal- 
ity— a  truncating  plane  ;  or  a  ratio  of  1 : 2  (like  ^,  fig.  10  and  fig. 
42),  1:3,  2:3,  or  some  other  simple  ratio.  There  is  no  haphazard 
scattering  of  facets,  but  a  complete  subserviency  to  this  simple 
law. 

If  the  axes  are  unequal,  as  in  a  trimetric  form,  then  the  ratio 
is  of  the  same  character,  except  that  the  relative  lengths  of  the 
axes  come  into  the  consideration.  Thus  if  a,  b,  are  the  axes,  the 
ratios  will  be  la  :  16  (e,  fig.  77,  and  a,  fig.  82),  or  la  :  2b,  la  :  3b,  and 
so  on. 

39.  Again,  if  there  is  a  plane  on  an  angle  of  a  cube,  it  will 
meet,  if  extended,  each  of  the  three  axes,  and  the  ratio  of  the  dis- 
tances of  the  intersections  from  the  centre  will  correspond  to 
1 : 1  : 1,  (a,  fig.  2,  pi.  1),  the  distance  being  equal  on  each  axis; 
also,  1:2:2,  (a',  fig.  14),  1:3:3,  2:1:1,  (a"  fig.  19),  and  so  on ; 
also,  1:4:2,  (o,  fig.  24,  and  o",  fig.  1,  under  pyrites),  2:3:  6, 
(o',  fig.  1,  under  pyrites),  and  so  on,  for  intermediary  planes  or 
such  as  are  unequally  inclined  to  the  three  axes.  In  a  trimetric 
crystal,  the  ratios  may  be  la  :  16  :  Ic,  (a,  fig.  74,  and  e,  fig.  75), 
la  :  26  :  2c,  2a  :  36  :  6c,   and  so  on. 

40.  These  numerical  ratios  are  called  the  parameters  of  the 
planes.  They  afford  an  easy  mode  of  designating  the  various 
planes  of  crystals.  The  planes,  if  extended,  must  meet  one,  two, 
or  three  axes :  the  faces  of  a  cube  intersect  one  axes  and  are  paral- 
lel to  the  other  two ;  planes  on  an  edge  intersect  two  axes  and 
are  parallel  to  the  third ;  while  planes  on  the  angles,  if  extended, 
intersect  all  the  axes.  AH  planes  of  crystals  necessarily  fall  into 
one  of  these  three  divisions. 

When  a  plane  is  parallel  to  an  axis  it  does  not  meet  it  short  of 
an  infinite  distance,  and  hence  the  usual  sign  for  infinity  may  rep- 
resent this  p<)sition.  In  this  way,  the  plane  P  of  a  cube  (fig- 1) 
may  be  distinguished  by  the  significant  symbol  1  :  oo:  gd.  The 
planes  on  an  edge,  by  1  :  1  :  oo  (e,  figs.  5,  6,  9),  1  :  2  :  od,  (e',  figs. 
10,  11,  12),  1  :  3  :  OD,  etc. ;  the  planes  on  an  angle  as  already  ex- 
plained. 

More  general  expressions,  including  references  to  the  lengths  of 
the  axes,  are  as  follows :  la:(x>b  :  ooc,  (itf,  fig.  50,  m  or  ]^,  fig.  69), 
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la  :  lb  :  qdc,  (e,  fig.  53,  and  fig.  80),  oca  :  lb  :  Ic,  (e,  fk.  61,  and  figs. 
70,  71),  la:2b  :  qdc,  la:  4b  :2c;  or,  using  m  ana  n  lor  any  occur- 
ring numbers,  la:mb:  nc. 

41.  Since  in  all  cases  one  of  the  terms  in  the  ratio  may  be  a 
unit,  it  is  only  necessary  to  express  the  other  two.  2a  :  qdc  is  as 
intelligible  as  2a:  lb  :  qdc,  and  4a  :  2c  as  much  so  as  4a  :  1ft  :  2c ; 
and  ma  :  nc  as  ma  :  lb  :  nc. 

42.  A  still  more  convenient  form  of  expression  is  that  introduced 
by  Naumann  \*  it  is  a  modification  of  the  above,  and  has  the  ad- 
vantage of  brevity.  The  terms  of  the  ratio,  as  4  :  2  in  one  oi  those 
last  quoted,  are  placed  with  a  letter  of  the  alphabet  (P,  0»  or  R) 
between ;  thus,  4P2  signifies  the  same  as  4a :  2c,  and  mPn  is  a 
general  expression  for  any  plane,  ma  :  lb  :  nc.  According  to  this 
system  of  notation,  qdOoo  will  be  the  symbol  for  a  face  of  a  cube, 
(r,  fi|^.  1) ;  qdO  the  symbol  for  a  plane  truncating  an  edoe  of  a  cube, 
that  IS,  for  e,  figs.  5,  6,  and  E,  fig.  7,  a  rhombic  dodecahedron ; 
gd02,  qd03,  etc.  for  bevelinff  planes  of  a  cube,  as  e^  fig.  10,  or  the 
form  in  fig.  11 ;  O,  20,  30,  for  planes  on  the  andes  of  a  cube,  as  a, 
^.  2,  and  a",  fig.  19;  202,  303,  equivalent  to  \0  and  iO  for  other 
puuies  on  the  angles,  as  a',  figs.  14,  15,  16 ;  402,  608  for  other 
planes,  like  o',  fi^.  24. 

The  letter  O  is  used  for  the  monometric  system,  of  which  the 
regular  octahedron  is  the  type,  having  the  symbol  O.  For  other 
systems  P  is  used,  excepting  the  rhombohedral,  in  which  R  is  com- 
monly employed. 

The  symbols  stand  not  for  single  planes  only,  but  for  the  solid 
which  such  planes  bound.     O  is  the  symbol  for  the  octahedron ; 
gdO  for  the  dodecahedron;  202  for  the  trapezohedron,  fig.  16; 
od02  for  the  form  in  fig.  11 ;  402  for  a  form  hke  fig.  25. 

43.  ^n  trimetric  forms  the  lateral  axes  are  unequal.  The  po- 
sitions of  the  planes  with  reference  to  the  two  are  indicated  by  a 
long  or  short  mark  over  the  P.  Thus,  poo  is  the  expression  for  a 
plane  parallel  to  the  longer  axis,  pod  for  one  parallel  to  the  shorter 
axis,  and  ml»n,  mpn,  general  terms  for  planes  on  the  angles  inclined 
towards  one  or  the  otner  of  these  axes,  while  mP  is  a  general  ex- 
pression for  planes  having  the  ratios  la  :  lb  :  Ic,  2a:  lb:  Ic^ 
Za:  lb  :  Ic,  and  so  on  ;  that  is,  those  which  have  a  ratio  of  equal- 
ity between  the  lateral  axes,  or  which  incline  equally  (considering 
the  relative  lengths  of  the  axes)  towards  the  longer  and  shorter 
axes.  QDpoo  and  cdpco  represent  the  lateral  faces  of  a  rectauffular 
prism,  qdP  the  face  of  the  diagonal  rhombic  prism.  For  a  basal 
plane,  OP  is  used. 

44.  For  hemihedral  forms,  a  denominator  2  is  placed  under  the 
several  expressions.     Thus,  for  the  tetrahedron,  (fig.  80),  which  is 

hemihedral  to  the  octahedron,  the  expression  is  -^ ;   and  as  there 

*  Ldu-lmicii  dor  leaien  mid  laffewaodteo  KiyBteUpmjpbie,  vm  Br.  QuA  FiMcriEb 
Kmbdmb;  k  swd  BMide%  %<>,  mt  S9  Knpfotsfeb.    iMpa^  18ta 
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may  be  two  such  hemihedrons  in  reverse  situations,  as  figs.  30,  81, 
(one  correspondinff  to  a,  fig.  28,  and  the  other  to  a  replacement  of 
the  angles  not  rej^aced  in  fig.  28),  the  two  are  distinguished  by 

adding  the  sign  +  or  — ;  thus,  +  --  and  —  — .     Figs.  33  and  34 

have  the  same  relation  as  14,  16,  figure  34  being  hemihedral  to 

figure  16 ;  and  as  the  symbol  of  fig.  16  is  202,  that  of  34  is    -^— . 

So,  fig.  40  is  -^  ;  fig.  44,  '^^     ,    the  bracket  implying  that  the 

form  is  a  parallel  hemibedron. 

45.  The  planes  may  be  viewed  in  series,  and  a  new  interest  per- 
ceived in  the  relations  thus  exhibited,  qdpqo  is  the  plane  parallel 
to  the  macrodiagonal  of  a  trimetric  form,  mpco  represents  other 
idanes,  (for  example,  8pao,  2pgd,  poo,  ^poo,  ipoo,  &c.)  parallel  to 
the  same  diagonal  or  axis,  which  as  m  diminishes,  more  and  more 
nearly  approximate  to  the  basal  plane,  and  finally  pass  into  it  when 
«=0.  Again,  between  qd><z>  and  OP,  there  is  another  similar 
series,  all  with  parallel  intersections,  being  parallel  to  the  shorter 
axis.  qdP,  fitP,  OP,  represent  another  series  diagonal  to  the  two 
lust  alluded  to ;  and  qd Pn,  mPn,  OP,  other  series.  If  ns=2,  we 
have  a  series  aDP2,  mP2,  OP,  which,  substituting  possible  numbers 
fi>r  m,  may  become  qdP2....4P2,  P2,  \P2,  iP2,  iP2....0P,  other 
series  maybe  qdP3....6P3,  3P3,  P3,  iP3,  tP3....0P;    in  which 

Siun  the  mutual  intersections  of  planes  in  the  series  will  be  par- 
el.     From  these  explanations,  this  mode  of  viewing  the  planes 
in  series  is  readily  understood  for  other  systems  of  crystallization. 

46.  In  the  monoclinic  system,  in  which  one  of  the  axes  is  ob- 
lique, the  upper  angles  and  ed^es  in  front  differ  from  the  lower 
in  front,  and  they  are  distingmshed  by  the  signs  +  &i^^  — '»  thus 
+mP  and  — mP,   +mPao    and  — mPoo,  are  corresponding 

£  lanes  above  and  below  the  lateral  axes.  Moreover,  the  front 
Lteral  edge  of  an  oblique  rhombic  prism  differs  from  the  side-lat- 
eral, or  in  other  words,  the  clinodiagonal  differs  from  the  orthodiag- 
anal ;  planes  parallel  to  the  clinodiagonal  are  distinguished  by 
placing  an  accent  after  the  P,  thus,  cdIt'cd,  mPco . 

47.  The  relative  dimensions  of  the  axes  of  a  crystal  are  readily  ob- 
tained, in  many  cases,  by  a  simple  trigonometrical  calculation.  If 
in  a  riffht  square  prism  there  is  a  plane  on 
a  termmal  edge,  as  ab,  (the  figure  being  a 
sectional  |^w),  the  angle  Qab  or  Rba  is 
ascertained  by  a  goniometer.  This  gives, 
by  subtraction  from  180°,  the  angle  Pab  or 
jrfto.  Then  the  trigonometrical  formula, 
rod :  Pa  (=1)  :  :  tan  Pab  :  Pb,  affords  the 
ratio  of  Pa  to  P6,  which  is  either  the  ratio 
of  the  height  and  breadth  (la  :  16)  of  the 
prism,  or  a  related  ratio,  (la  :  26,  la  :  36, 
etc.)  as  above  explained.     The  probability  of  its  being  the  actual 
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ratio  of  a  :  ft,  may  be  inferred  from  the  freauent  occurrence  of  the 
plane,  though  there  may  still  be  some  douot ;  yet  this  is  of  little 
consequence,  since  in  a  single  ratio  thus  obtained  we  have  a  key 
to  all  the  others  throughout  the  crystal. 

48.  Knowing  the  axes,  we  may  reverse  the  process  and  ascer- 
tain the  angles.  If  a  plane,  as  oc,  has  the  ratio  2a  :  16,  we  have 
Pa  (=1  or  1ft) :  rod  :  :  Pc  {=2a)  :  tan  Pac.  Then  subtracting 
Pac  from  180°,  gives  Qac,  the  desired  inclination.  In  the  cube, 
where  a,  ft,  c,  are  all  equal,  the  equation  for  a  plane  on  an  edge 
is  simply,  1  :  rod  :  :  m  :  tan  x,  ay  this  means,  and  the  use  of 
spherical  trigonometry  for  the  obhque  forms,  the  mathematical 
calculations  with  regard  to  crystals  were  first  made  by  the  Abbi 
Haiiy. 

49.  The  processes  by  analytical  geometry  have  recently  taken 
the  place  of  the  tri^onometncal  method,  being  recommended  by 
their  greater  simplicity. 

The  explanations  already  made  show  how  the  positions  of  any 
plane  may  be  expressed  by  reference  to  its  intersections  with  the 
three  axes,  given  in  position ;  that  is,  the  expression  1  :  2  :  2  for  a 
plane  on  an  angle  ot  a  cube,  is  an  exact  description  of  its  posi- 
tion ;  and  the  expression  1  :  4 . :  2  describes  as  exactly  another 
plane.  By  the  principles  of  analytical  geometry  a  formula  is  de- 
duced, by  which,  whatever  the  two  planes,  then*  mutual  inclina- 
tions are  calculated  at  once  from  this  data ;  and  conversely,  the 
expression  for  the  plane,  the  axes  being  known,  is  deduced  from 
the  andes. 

50.  In  most  crystals  the  edges  of  the  planes  will  often  be  found 
to  have  several  parallelisms  in  different  directions.  For  example, 
the  plane  a,  in  a  figure  under  Scapolite,  makes  parallel  intersec- 
tions between  e  and  e  ;  and  again  e  makes  parallel  intersections 
with  a,  o,  e.  Now  as  there  can  be  but  one  plane  e  that  will  make 
such  parallel  intersections,  if  the  expressions  for  the  adjoining 
planes  are  known,  that  of  e  is  at  once  deduced  by  means  of  a 
simple  formula.  The  expression,  in  this  case,  for  a  is  P ;  for  e  is 
oD  P ;  and  from  this  data  we  conclude,  with  certainty,  that  e  is 
2Pao.  By  such  means,  the  eye  of  the  experienced  crystallogra- 
pher  reads  off  at  a  glance  the  exact  character  of  a  crystal. 

We  follow  these  general  explanations  by  a  brief  review  of  the 
modes  of  determining  the  expressions  for  planes  of  crystals,  and 
for  calculating  their  axes  and  angles  of  inclination. 
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L    ORTHOMCTRIO  SYSTEMS* 
I.    GENERAL   FORMULAS. 

1.  Inclinations  between  planes  of  different  forms,  or  unlike  planes. 

51.  Representing  the  parameters  of  any  plane, — that  is,  the 
numerical  ratio  expressing  its  jposition  with  reference  to  the  three 
axes — by  g  :b:c;  and  also  of  any  other  plane  by  a' :  b' :  c',  and 
placing  TF  for  the  sup{dement  of  their  mutual  inclination, 

UOS  n=—  v^at^^fli^^  V{«^6''-k'V«+6'«e^)- 

In  using  this  equation,  the  actual  values  of  the  parameters  are  to 
be  substituted  for  the  letters.  For  the  planes  mPn,  m'Pn*,  in 
which  the  parameters  would  be  ma  :  ft  :  nc,  and  m'a  :  b  :  n'c, 

ma,  b,  nc  are  substituted  severally  for  a,  b,  c, 
m'a,  b,  n'c  "  "  "  "    a\  b',  d. 

52.  The  three  axes  of  a  crystal  may  be  considered  as  the  intersec- 
tions of  three  diametral  planes,  one  horizontal  and  two  vertical. 
Such  planes  divide  the  space  about  the  centre  into  eight  oc- 
tants. In  the  above  substitution  the  two  planes  are  supposed  to 
be  in  the  same  octant.  If  mPn  is  in  an  upper  octant  and 
m'Pn*  in  the  one  directly  below,  then  ma  is  a  distance  measured 
abone  the  horizontal  plane,  and  m'a  below  it,  and  consequently  one 
is  +,  the  other  — .  So  between  other  octants,  it  must  be  noted 
in  emploving  the  formula,  that  parameters  on  opposite  sides  of  a 
diametral  plane  are  respectively  +  anci  —  in  all  instances :  for  the 
octants  diagonally  opposite,  ma,  b,  nc,  would  be  all  +  in  one, 
and  all  —  in  the  other. 

2.  Equations  for  determining  the  Parameters  of  planes  by  their 

intersections. 

53.  When  a  plane  m'*Pn*'  makes  parallel  intersections  between 
two  planes,  m'n'P  and  mPn,  the  relation  of  m  and  n  is  deter- 
mined by  the  formula 

m"n"{m'n — mn')  rr''{-r"m"  {r'm — rm')  nn'-\-n"r"  {n'r — nr')mm'==0. 

This  formula  is  simplified  for  other  forms  in  the  following  ta- 
ble :  the  plane  of  which  the  relation  for  m"  and  n"  is  required,  is 
supposed  to  make  parallel  intersections  between  a  plane  mentioned 
on  the  margin  of  the  table  and  another  over  the  column  of  formulas. 

*  Tbe  following  pages  are  a  oondeased  abstract  from  NaumaDn's  very  elaborate  treatise, 
referred  to  in  a  note  to  page  42. 
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a.  mPn. 


m'Pm\  (H'^mO  1.  m"  (m^-^')  n-\^''  (m'— fi)  m— m"ii"  (m— n)  =0. 

wi'PS,  (n'=2)  2.  m"n"  (»t'«— 2tM)  +2m"  (m— «i')  «+n"  (2— «)  mm'=0. 

m'/*,  (n'«l)  8.  m"j»"  (m'n— fit)  +»n"  (w— f»')  n-|-«"  (»— 1)  wm'=0. 

w'Poo  4.  »4"  (m—m')  n+n"  (m'— m'O  »»— 0. 

oo/'n',  (m'=  ob)  5.  w"  (»"—»')  n+»"  (»'— n)  »i=0. 

»P2  C.  m"  (2— n")  «— «"  (2— «)  «=.0. 

ooP  7.  w"  (n"— 1)  nr-n"  (n— 1)  iit-=0. 

/*  8.  m"  (»i— 1)  n— «"  (Hr— 1)  m—nC'n"  (i»— »)  =0, 

h"       n 
0/»  10.  n"=:i». 

&.  mFm,  in  which  n=m, 

m'P,  (n'=il)  1.  m"i»"  (m'— 1)  -f-m"  (■*— mO  — «"  («— l)m'=0 

mf  Pco  2.  m"  (m— mO  m+n"  («'— m")  m=cO. 

opPn',  (m'=  od)  8.  m"  (»"— n')  +»"  (*'— m)  =0. 

00  P  4.  m"  («"— 1)  — n"  (m— 1) 

/>  6.  m"=m",m"<w«- 

00  Poo  6.  m"«=n",m">iii. 

c.  mP2,  in  which  »=^ 

m'P  1.  «"«"  (m— 2ot')  +2m"  (m'— m)  H-iiiin'»"=0. 

iK'Pao  2.  2«i"  (m— m')  -f«"  (w'— m")  m=0. 

oo/>n'  8.  2wi"  (m"— n')  — n"  («—»')  iii=0. 

ooP  4.  «"  (2iii"— m)— 2m"— 0. 

A  mP,  In  which  n=l. 


m'PoD  1.  m"  (m— m')  -fn"  (m'— m")  m«M). 

ooPn'  2.  m"  (n"— «0  +»*"  («'— D  »•— 0. 

ooi>2  8.  2m"— »"  (m"-|-m)»a 

QoP  ^»  w  ^^^»  ^'^  ^i^m» 

p  5.  n"s=l,  m"<m. 


m" 


odPco  6.  — r-«=m. 


n" 


c.  mP  OD,  in  which  n=OD 


ooPn'  1.  n"  (m"— w)  — »»"«'=0. 

ooP  2.  n"  (m"— ♦«)  — m"=0. 


/.   00 Pn,  in  which  iit=  od. 

1.  m"  (n"-^)  +»"  («.-l)«0. 


^.  —5—  (in  the  Monometric  System,) 

^!^  m^'W*  {,m'n'\^'nr)  -m"  (mrfmO  rh'+h"  (n'— n)  mm=0, 


^^  m"«"  (m'«+m)  — w"  (m+mO  ii— n"  (n— 1)  mm'«0. 

2 

m'V  (m-|-n)  — m"  (m+1)  iir— n"  (a— 1)  mmO. 


O 


m"n"  (iH'+l)-fm"  (iM+mO— »"  (m— 1)  m'=;0. 
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II.    MONOMETRIC   SYSTEM. 

1.  Inclinations  between  planes  of  different  forms, 

54.  In  the  monometric  system  the  axes  are  equal,  (a3=ft=<:=l), 
and  consequently  in  equations,  the  values  of  m,  n,  in  each  case  stand 
for  the  axes.    mOn  is  a  general  expression  for  holohedral  planes 

or  forms ;  ^^  for  inclined  hemihedrons,  (as  in  figures  28  to  41, 

pi.  1,  and  page  43),  ^^  ^  ^  for  parallel  hemihedrons,  (as  figures  44, 

40,  and  the  corresponding  planes  on  figures  42  to  48). 

55.  The  general  equation  for  the  inclination  of  two  planes  mPn, 
m'Pm',  is 

Cos  Q=- ««t'(nn'+lH*n' 


Vw«  (n«+l)  +»«     V^/t  (n'^+l)  +»'•• 

56.  The  following  table  contains  this  equation  simplified  for  par- 
ticular cases : 

J|f=V|H«  (n«+i)  -fn*,  and  (next  page)  3f  =  Vm"  (n'«+i)  +n'*. 

odCoo  00  On'  m'Om' 

^^         mi»  m  (nn'-|-l)  m  (m'n-f-1)  +« 

y  iV^^f  irV(m'*+8)  • 

_  ^  n  nn'-l-l 

ooOn  -7=r  • ^ — — 

VrMTi  V(n«+1)  (n'*+l)* 

57.  For  inclined  hemihedrons,  when  the  planes  are  both  plus  or 
both  minic^,  the  formula  is  the  same  as  for  holohedral  forms  ;  but 
when  one  is  plus  and  the  other  minus,  the  formula  becomes  for 

m(M  m'On' 

__  on ^. 

Cos  0= —      '^'  <''"'+^>  =!!!;: 

and  for  '^  on 5  or  a  tetrahedal  face, 

58.  In  parallel  hemihedrons,  for  planes  of  like  signs,  the  formula 
is  the  same  as  for  holohedral  forms ;  for  analc^ous  planes  of  unlike 

signs, -5^-^^  on  —  *— J— . 
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CosQ= L_X_X_.. 

For  f"*^J  on  —  [^^^]  Cos  O— ^?!^^'L 

For  ^    o     OP  — *^ — 5-f  Cos  Q= ^,  ,, ,. — ^.  ^  , ... 

2.  Inclinations  between  planes  of  the  same  form. 

59.  For  mOn,  using  the  letters  A  B  C  for  the  edges  on  which 
they  are  placed  in  figure  25, — 

ri^„   A mn  (mn4-2)  p,        « m*  (n*+l)  ^n* 

Cos  A=  - -— p^^„      Cos  J?=-  ^,^^,^^)^^„ 


Cos  ^— ^.  (^.+1)  ^.^r 


2n 


For  ot>  On,  (fig.  1 1 ),    Cos  A=—  ^^,         Cos  C= — j^^ . 
For  mOm,  (fig.  16),     Cos  J?=- -?^,         Cos  C=- '^. 
For  mO.  (fig.  20),        Cos ^-^f i'       Cos  B=-  5^. 

60.  In  inclined  hemihedrons,  as  — ^,  figure  41,  -A'  and  C,  are  de- 
termined by  the  same  formulas  as  above. 

61.  In  parallel  hemihedronSy  as  '^"'      ,  figure  49,  (or  planes  o,  fig. 
48),  B"  is  determined  by  the  same  formula  as  above. 

Cos  A"=-'";i"^:;!+:i    cos  c"=-"r/rj;ttll 

m'  (n'+l )  -fn"^  fir  (fi'+l )  +» 

For  OD  On,  as  in  figure  44, 

Cos  A"=— ^.  Cos  C"= 


3.  Determination  of  m  ancf  n  by  inspection. 

62.  The  following  table  gives  data  for  determining  the  parame- 
ters of  planes  in  monometric  crystals  by  inspection.  The  first 
line  would  read,  if  written  out  in  full,  mOn  has  edge  A  trunca- 
ted by  m'Om'  when  m'=— r^;  and  if  mOn=rz402y  then  m'=  -^  ,  [;"■ 

^  fM+n  4+2 

=  —  =g-»  and  m'Om',  therefore,  equals —Oy.     The  same  expla- 
nation answers  for  the  rest  of  the  table.* 


*  Hie  following  abbremtkms  are  used  in  this  and  similar  tables :  TVamc,  truncated; 
Replay  replaced;  Bfv^  bcrelcd;  A^  angle;  B-A^  solid  onele;  E^  edce;  T-E.,  edge 
of  intersection  of  two  pbinos ;  Par^  pandlel ;  T'/.,  planes ;  Inc^  inclined ;  Hhc^  riiom- 
bic;  Ttrm^  terminal. 


k 
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A  mOn,  (tig.  26).  1.  Edge  AtnuMBtBdbf  n'Om',  lAm  m,'^^- 

i.  Edge  0  bxaxMoA  by  m'O,  m'—  ^^— 

8.  EdgB  B  tmnoted  by  a.  ft.',  «'— » 

4.  Solid  angle  a  tnmcated  by  rhombic  plue  o 

5.  Solid  angle  fttnumted  by  0, 
a.  Edge  C  truncated  by  m'O, 


pL  with  the  same  &ce  uf  mOm  parallel, 
e.  8-A.  ic  repl  by  4  pi  a>0»'.  incL  on  B;  IE.  par.  to  C, 
7.  S-A.  a  truucated  by  »0;  I-E  of  uppositepL  vitliaame 

fitce  of  mftn  panilkl ;  fig.  18.  planea  E, 
c.  mO.     (fig.  20).  1.  S-A.  e  repL  ly  8  pL  m'ft.' ;  IE.  of  8  pL  IncL     , 

oD  same  bcc  of  mO  parellel, 
S.  S-A.  e  repL  by  1  pi   m'On'  iooL  cu  A ;  I-E.  itf  two  pL 

with  miae  Eue  of  mO  parallel. 


d  by  m'Om',  w'-» 

4.  S-A.erepLby  *rbcpLm'0m',iod.«iAofmD,(flg.S9),    w'— nt 

6.  8-A.  e  repL  by  4  rbc.  pL  ooOx'.ind-onB,  »'— _^ 

6.  S-A.  c  repL  by  4  pL  ofti'  incL  co  B;  I-E.  witb  a  fiue  n"— 1 

of  mO  par.  f .  edge  A.  (fig.  38X  "'„,.!    ^i 

7.  Edge  B  tJuiKat«<I  by  aO. 

d.  «On.|fig.  It).  1.  S-A-An^pLby  i^m'On';  I-K  of  pL  incL  on 

■ame  bee  of  »  &>■  pamllel.  ai'ai 

5.  Eil)^  A  truncated  by  m'Om',  m'^Sti 

8.  8-A.4repLby  8  rbcpL  m'Om',  incL  on  edges  A,  m'=»— X 
».  i»0.    (fig.  7).  I.  Edges  bcTcUed  by  m'On',  (fig.  27),  »'—    'f. 

S.  Edge  truncated  by  m-Om\  (%  1S1,  m'— 3 

3.  Obtuse  S-A.  TQy\.  by  8  pL  mfO,  ind  on  fiuof  of  «  a 

/  0.        (fig,  4).  1.  S-A  Ti^pL  by  B  jdaoee  m'On',  (fig.  29). 

2.  3-A  repL  by  i  yV  m'O™'  ind.  wi  bees  of  0,  (%  IT). 
y.  «0a> .  (fig.  I  j.  1.  S-A.  r.-[il  by  fl  pL  m'Oi.',  (fig  24). 

a.  S-A.  repL  by  3  pi.  m-0»>',  hlcL  oo  P,  (fig.  14). 

B.  3-A  rqiL  by  3  pL  m'O,  incL  aa  edge,  [^  19). 
.    »^,fi__a*l  I.  EdireO'tximc.bv-1-^  (fia.  37).  -'—"*+' 


_  (fig.  34).  1.  Edge  0'  tninc.  by  -1-^L^  (fig.  8 


n-isii+l 


(»  fiiceof 

^j*wUeI,(fig,86), 

EdgeB'tnn 
Obtuse  S-A 

It  by  »0«. 
truncbr-l-^(fig.BB). 
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i.  fj^M  (fig.  49).  1.  Edge  B  beveled  by  [^!^  «'=w,  m'>m 


2  "       '  "  '2 

2.  Edge  A  bevelod  by  do.  m'=wi,  n'>n 

C.  Eilgo  0  repL  by  pL  L!^!!^  incl  towards    ^._  m'(m*-^)n 

E^^3^  2    ^  (mn-l)mn+m'(«-n> 

4.  Edge  C  repL  by  pL  l^'^'X  ind.  towards     .^  m'imn^l)mn 

Edge  A, 
6.  Edge  R  trunaby  [f^^  fi'=n 

6.  Edge  A  tniifc  by  —  if^2!^  fi'=m 

7.  Edge  A  beveled  by  m'Om\  m'=m 

8.  Edge'  C  repL  m^Om\  ^/^mi^l)  mn+(n*'^*)ni 

{mr — n)n 

k.  ^^^  (fig.  44).  1.  Inequilateral  S-A.  c"  by  pL  —  I'^^'l 

incL  on  Edge  A" ;  I-R  par.  to  transverse  diagl,  fi'a-4» 
2.  Equilat  S-A.  truna  by  0,  (figs.  46,  46,  47). 

4.  Determination  of  m  and  n  by  calculation. 

63.  In  the  following  formulas, 

v=half  the  inclination  of  jB  on  jB  over  angle  c,  (fig.  25). 
d=half  the  inclination  of  Bon  B  over  ande  a. 
''=the  inclination  of  C  on  the  horizontal  oasal  section, 
^=the  inclination  of  C  on  the  diagonal  connecting  S-A.  b  and 


its  opposite.    Tan  g=  ^"^^^ . 

1.  In  mOn, 

^    ri  COS  |>^V2+oo8  IB  ^  *        i  »    • 

a.  Cos  v= .  Tj, — 2— ;      n=tan  v ;   in=tan  iB  sm  ». 

sin  t-o  ^ 

b.  Cos  ,=i2?ii±t^i?;  i'= 144°  44'— < ;  tan  «=:sm  3'  tan  IC ; 

»=tan  (1350--^);  5^^=tan  6'y/2. 

c.  Cos  ^=*^tp;  v=l86°— 5;  ii=tanv;  in= tan  ^jB  sin  v. 

008  ^jff  '  -* 

2.  In  inOm, 

Cos  v=cot  ^B ;    in=tan  v  ;    ^^1=90°. 

Cos  «=cos  iCvi ;  ^'=144°  44'— « ;  in+l=tan  S'^/2. 

3.  In  mO, 

m=tan  ^Bvi.        |C=90° 

Cos  «=2  cos  iilVi ;  d'=l44'^44'— «;  in=tan  iVj. 

4.  In  qdOii, 

Cos  v=cos  ^AV2  ;    n=tan  v=tan  (135° — JC). 
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in.    DIMETKIC   BTBTBM. 

1.  Inclination  between  planes  of  different  forms. 

64.  In  the  dimetric  system,  for  the  inclination  of  mPn  on  m'Pn', 
in  which  (as  the  axes  fr,  c,  are  equal,  and  may  be  taken  each  as  1) 

a  :  b  :  c  =  respectively  ma  :  n  :  I, 
a' :  b  :  c  =  "  m'a  :»':!, 

Cos  Q  (the  inclination  sought,)  = ^/  « «/  f??x  ,  %?  w  V^/i .  tx  ■   ^ 

65.  By  substituting  1,  od,  or  0  for  m  or  n  in  different  forms,  we 
have  the  following  more  simple  formulas  for  certain  cases.  In  the 
Uble  Jlf=  v[m?«'  («'+!)  +«']. 


OP         1         ooPoo          1                ooPn'               1                 m'Poo 

wiPn 

n 
M 

mna 
M 

ma(»»'+l) 

(inmV+l)i» 
irt/[mV+l] 

mP 

1 

ma 

m<i(n'+l)                        mm'«i»+l 

vt2mV-hli 

V[2»iV+l] 

t/[2mV+l]t/[«'«+l]  Vf2mV+l]V[m'«a«+ll 

mPco 

1 

ma 

mn'a 

mm'a«+l 

vt«»'«M-i] 

V[mV+l] 

V[mV+l]V[w'«+l] 

V[mV+l]V[i»i-a«+l] 

•Pn 

n 

n«'+l 

V[n«+1] 

V[n«4-l]V[n'*+l] 

66.  The  inclination  of  mPn  on  OP  will  be  obtained  by  making 
cos  Q  —  —  -J.:  so  in  other  cases. 

2.  Inclinations  between  planes  of  the  same  form, 

67.  In  the  dimetric  system,  the  forms  mPn  are  double  S-sided 
pyramids,  (fig.   59,  pi.  1) ;  mP  and  itiPod  are  octahedrons,  like 
figure  52,  one  intermediate  to  the  other ;   qd  Pn  are  8-sided  prisms  ; 
qdP  and  odPoo  are  4-sided  prisms. 

For  X,  F,  Z,  in  mPn,  (see  figure  59,  in  which  the  edge  X  is  that 
connecting  the  vertical  and  a  lateral  axis). 


ma 


v/OS  ^JL^  YF* 


Tan  1X=?1^(!=!!^+1>. 

^  ma 


*  irV2  -*  »ia(« — 1) 


Tan  iZ=""^^"'+'\ 


Cos  iZ=  -^ 
68.  The  fonnulas  become  for 

'  '  a  a(iii — 1) 


mP;      Tmi^JT— 


t/(i»iV-|-l) 


fMa 


^F-.90o. 


TwiiZ=-aV(»i'-}-l). 


TuiiZ— ma  V2. 
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§ 

nut 
ooPn;    TaniX— ifc  Tailor— ^.  i<l&-90o. 

69.  Puttinff  T  for  the  angle  of  inclination  of  two  planes  over 
the  axial  ang^  of  the  base,  (P  on  F'\  fig.  50),  and  U  for  the  incli- 
nation of  two  planes  over  the  adjacent  basal  angle,  {F'  on  F"'), 

Tan  jr=  ^(^.^.^^.j.  Tan  \V^  v(m*a\n^\y-\-2n^)' 

3.  Determination  of  m  ancf  n  2»y  inspection, 

70.  This  table  reads  in  the  same  manner  as  that  under  the  mon- 
ometric  system  ;  the  first  line,  for  example,  is  **mPn  has  its  edge  Y 

truncated  by  m'P,  when  m'=  ?L^±J  " 

«.  ffiP«  (fig.  69).  1.  Edge  r  tnincated  by  m'P,  when  m'=^Lil!±ll 

3fi 

2.  Term.  A.  repl  by  4  rbc.  pL  fii'P,  incl  on  edge  Y,  m'= — 

n 

8.  Basal  A.  at  FrepL  by  2  pL,  m'P,  incL  on  Y\  I-K  par.  to 

X,  (fig.  60),  fn'=m 

4.  £dge^<raiio.bym'Poo,  m'=m 

6.  Tenn-A.  repL  by  4  rbc.  pL  m'Poo ,  incL  on  JT,  m'= — i i. 

n 

6.  BaMlA.atJrrepL2pLm'Poo,incLon2;i-Rpar.toy,     m^="*  ^*+^) 


7.  Basal  edge  tninc  by  0Dpn\  n'=sn 

h,  mP     (fig.  62).  1.  Tenn.  edge  bev.  by  m^Pn\  (fig.  60),  iii'=»i 

2.  Basal  A.  repL  by  4  pi  m'Pn\  l-£.  par.  to  tenn.  edges,        — =? 


8.  Term,  edge  tnmc.  by  tn'Pao ,  (fig.  56),  m': 

4.  Basal  A.  repl  by  2  pL  m'Poo ,  incL  on  Term.  E,  I-E  of  two 

pL  with  same  face  of  mP  parallel,  (fig.  66),  m'sssj 

c  mPflo  1.  Term.  R  ber.  by  m'P'n,  (sim.  to  ^.  60),  m=  ^'  (*^+^) 

2.  Basal  A.rep.by2pLm'P  ind.  on  Tenn-E;  I-E. of  2  pL 

with  same  iSace  of  mPm  par.  (sim.  to  fig.  66),  fii'=iii 

8.  Term-E.  <runc.  by  m'P,  (fig  661  m'-. 

4.  Basal  £.  bev.,  or  Term-A .  repL  by  4  pL  m'Pao  with  hoiiioii- 
tal  intersections,  (sim.  to  fig.  67), 

d.  —     (fig.  68).  1.  Middle  edges  ber.  by  i-^^^,  (fig.  64),  -' 

2  2  n' 

2.  Angles  rep.  by  a  pL — ;  I-E.  par.  to  middle  edges,      fii'=m 

8.  Aug.  rcnsLby  2  pL  m'Poo ;  I-R  of  2  pL  with  same  fiuse 

of  151  parallel.  iii'=2m 

4.  Angles  repL  by  ooP, 

6.  Middle  eoges  repl  by  ooPoo ,  (fig.  66). 
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4.  Determination  of  m  and  n  by  calctdation, 
71.  Let  v's  the  inclination  of  JTon  base  of  pyramid  mPn. 

V  =  half  the  angle  of  the  base  which  edge  X  meets. 


Tan  *  (angle  iX  of  ooPn)  =n.  Tan  S  (angle  ^ Fof  odPii)  =^, 

Tan  v'=ma.  Tan  5'='!!^^^\ 
o.  In  mPn, 

g|r=co8^.  Tan(^4^50)=ii. 

gjj^-^cos^'.  ma=;^tan^'. 


"t; r-^;; — =11^1. 


»ia= 


fr.  In  mPm, 

Cos  v'=J'  cot  JX  ma=tan  »'. 

Cos  V  =a  cot  iZ,  in= tan  v  = — ^      ^  ^  \ 

m  =  tan  JTx  cot  iT',  T',  (and  in  the  following  cases,  17'  and  Z'), 
being  the  corresponding  angle  of  the  fundamental  octahedron,  P. 


c.  In  mP 


m 


Cos  «'=i-  cot  iFV2.  2  j?i— 1=-  tan  ^'V2. 


Cos  5=aVi  cot  iZ.  ^~  ^^  (^+45°). 

2in-l=^^^+Y^^;^i^-       ^1=  tan  iUx  cot  ^17'. 

d.  In  mP, 

fna=  cot ».  cos  s=  cot  JX. 

ma=  tan  iZV^.  ^=S$- 

e.  In  mPoD , 

ma=  cot  ff.  cos  s  =  cos  JYV2. 

1/7  tan  iZ 

ma=  tan  JZ.  ^^SSTp?' 

/:  /n  QDPn,  n=  tan  JX  ^=  tan  JF. 
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IV.  TKIMBTRIC  BT8TEM. 

1.  If^Knations  between  planes  of  different  forms. 

72.  In  the  trimetric  system  the  forms  mPn  are  octahedrons; 
that  is,  for  any  particular  plane  mPn  on  a  crystal  there  will  be 
eight  in  all,  and  these  extended,  produce  an  octahedron  like  fig.  78. 

The  inclination  of  a  plane  mPn,  on  another  m'Pn\  may  be 
ascertained  by  means  of  the  general  formula,  p.  45,  by  substituting, 
when  the  forms  are 

mpn  and  m'pn',     ma,  nb  for  a,  b. 

m'a,  n%  c  for  a',  6',  c'. 

mpn  and  m*J»n,     ma  nc  for  a        c. 

m'a,  b      n'c  for  a',  6',  d, 

mpn  and  m^pn,     ma  nc  for  a         c. 

m'a,  n'ft,  c  for  a'  V  d. 

73.  a.  For  mpn  on  m'pao ,  having  the  parameters  a:b:  c  and 
a' :  QD  :  c\  the  formula  becomes 


Cos  TF=  — 


6(aa'+a?') 


6.  For  mpn  on  oopoo ,  the  formula  becomes 

Cos  W=  -  J. 
c.  For  mpn  on  oopii', 

Oos  IT jfv(6'M^- 

2.  Inclinations  between  planes  of  the  same  form. 

74.  The  form  mPn  in  the  trimetric  svstem,  is  represented  in 
the  octahedron,  figure  76,  plate  2.  Flacmg  X,  F,  Z  for  the  inter- 
facial  angles  at  the  edges  so  marked,  and  writing,  as  above, 

Jlf  forV(a'  ft^+c'a'+jac') 
Cos  i J=  J  Cos  iF=  ^  Cos  iZ=^ 

Tan  iX=?5^-^  TaniF=  M^>  Tan  iZ=  ^-i^- 

75.  Simplifying  for  the  particular  cases  following : 

a.   In  odP.  TaniX'=-i  Tan  iF=4- 


& 


ft.         mpn.  Tan  iX=y  Tan  \Y=^ 

c.         mpn,                  «    =;!  «    =^ 

A         m?oc .  Tan  AF=—  Tan  iZ=^ 

?«,  TaniF=-^  TaniZ'=-i 
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ma 


f.      mpa>  Tan  iX=-  Tan  iZ=- 


ma 


g.     p®  TaniJP=-  TaniZ'=- 

It  will  be  observed  that  in  qdP,  (which  is  a  vertical  prism,)  the 
angle  Z  (see  figure  76)  becomes  180^ ;  F  is  the  front  angle  of  the 
prism  and  X  the  side  angle.     So  with  the  rest. 

3.  Dimensions  of  forms. 

76.  Let  a  =  the  inclination  of  the  macrodiagonal  terminal  edge 
on  the  vertical  axis ; 

Let  P  =  the  inclination  of  the  brachydiagonal  terminal  edge  on 

the  vertical  axis ; 

Let  7  =  the  inclination  of  a  basal  edge  on  the  macrodiagonal  ; 

(  1 :  tan  a :  tan  ^» 
Then  for  m'Pn\  a':  V :  (/=  <  cot  « :  1 :  tan  y, 

(  cot  fi\  cot  y:  1. 

77.  The  angles  a,  i^,  7  are  determined  by  the  following  equa- 
tions: 

■m  I  Ji  an  §  x 

Sin    a=^.  Co.  r=^. 

Sin  ^=^.  Sin  r=^. 

Tan  j8=tan  ^X  sin  a ;    tan  a  =tan  ^F  sin  ^. 
Cot  a=tan  JZ  sin  7. 


Sin  a=cot  JX  tan  ^ 
Sini3=cot  JFtana 
Sin  7= cot  JZ  cot  a 


cos  a=cot  JX  tan  7. 

cos  iS=cot  JF  cot  7. 

cos  7=cot  JFcot  j3. 

By  comparing  the  angles  a,  jS,  7,  with  the  corresponding  angles 
of  the  fundamental  form,  by  means  of  the  relations  of  a,  b,  c,  to 
these  angles,  the  relative  values  of  m  and  n  for  that  form  may  be 
determined. 

78.  For  determining  m  and  n,  we  deduce  from  the  equations  for 

a,  qdP  and  copn  (§  74  a,  ft),  n=tan  JX+tan  JX' ;  »=tan  iF'n- 
tan  JF. 

6.  qdP  and  ODpn,  n=tan  JX-i-tan  JX,  n=tan  iF-*-tan  JF',  in 
which  the  accented  letters  pertain  to  the  form  qdP. — Also, 

c.  From  the  equations  for  mp<x>  and  ?ao , 

in= tan  ^F'+tan  JF,       m=tan  JZ+tan  JZ'. 

</.  From  the  equations  for  mpco  and  px , 

m=tan  JX'-i-tau  JX,        m=tan  ^Z-i-tan  JZ'. 
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4.  Combinations  in  the  Trimeiric  System, 

79.  In  the  following  table,  forms  are  said  to  be  of  the  same 
land,  when  connected  with  the  same  axis,  and  consequently  having 
the  same  mark,  ^^  or  — ,  placed  above  their  signs. 

1.  m'pn\  bev.  macrod.  terminal  edse  of  mpn,  wheMk     )  —=:!?• 

5.  m''pn'f  bey.  brachyd.  terminal  edge  of  mpUf  when  )  n'    n 
8.  m^pn'f  bev.  brachyd.  terminal  edge  of  mpn,  when  )     . 
4,  m'^^n^  bev.  macrod.  terminal  edge  of  m^«s  when  ) 

6.  m'Pn',  bar.  basal  edges  of  mP'ti,  when  n'=ML 

6.  mpn  repl  macrod.  A.  of  m'pn'  by  4  pL ;  l-£.  par.  to  braohyd.  EL,  when  m' 

7.  mpn  r^pL  macrod.  A.  of  m'^n^  by  4  pL ;  I-R  par.  to  brachyd.  £L  idien  — ^r=-' 


6.  m^n  repL  brachyd.  A.  of  m'pn'  by  4  pL  ;  I-E.  par.  to  macrod.  £.,  when  m' 

9.  nipn  repL  brachyd.  A.  of  m'p'n  by  4  pi ;  I-E.  par.  to  macrod.  edge,  when  — =—* 

n'     n 

^  ^  m 

10.  mJPn  bevels  terminal  edge  of  tn'P,  when  m'=— * 

11.  m'Pn' repL  by  4  pUlai  A.  of  mPn;  I-E.  par.  to  term.  R,  idien  — 

12.  m'fn'  bev.  macrod.  K ;  m'pn^  bev.  bnchyd.  E. ;  when  m'=i 

18.  m'Pn'  repL  lai  angle ;  I-K  par.  to  teim-edge  of  mP,  when  ^ 

n' 

14.  ml^oo  trunc  brachyd. ;  m'p  ao  trune.  macrod.  term.  K ;  when  m' 

When  a  form  m"Pn"  forms  parallel  intersections  with 

m?n  and  m'?«' ;  m''»''(m'«--«m')-fm''(fi*--m>«'+n''(*i'--n>iim'==0. 
m^»  and  m'l'n' \  m"n"(m'— mn')n-|-r"m"(m— m'n)n'+»'V"(n'i»— l>«'m=0. 


•itP  and  m'Pn^\  m'V'(m'—m»')-fm"(m— !»>'+»"(»'— l>iim'=30. 
mP  and  ooPn';  m"(n' —»♦')+«"(*'— 1>»»=0- 


mP  and  m'Poo ;  fn"(m-wO+»»"(»»'— »«">»»=0. 
mP  and  ooPoo ;  m»"— m"=0. 


ooP  and  m'Pn';  »«"(»"— l)n'—n"(n'--l K=0- 
odP  and  m'Ao ;  «•"(»"— l)—m'»"=:0. 

80.  The  following  are  other  general  laws  for  the  combination  of 
forms : 

a,  1.  m"P<»  tnmc.  macrod.  K  of  mPn,  or  brachyd.  K  of  nL?n,  when  m 


2.        **     Irunc.  brachyd.  E.  of  mpn^  or  macrod.  K  of  mpn,  m"=. 

n 

8.        "     repL  A.  of  combination  between  mP  and  m'P  by  rba  pL        m"=r.?5!!!L 
4.        *     repL  A.  of  combination  betw.  mP  and  ooP  by  rbc.  pL  M"=2fii 

6.        **     repl  A.  of  combination  befcw.  ooPn  and  mPoo  by  rbc.  pL         m"=mii 
6.        **     repL  A.  of  oomK  betw.  mP  and  copn'  by  rbc.  pi,  when  the 

form  is  m{n'+l)P» ,  or  m 7— J^oo ,  the  one  replaces 

the  upper,  the  other  the  lower  I-E. 


n'= 

~m' — m 

m'=mn^ 

m'= 

=m 

m 
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A.  1.  m'Pn'  repL  I-E  of  ooP  and  mPoo ,  when 

2.       "     trunc  I-R  of  mP  axid  odPoo  , 

8.       "     bev.  loDger  or  shorter  term.  K  of  mP, 

4.       «     repL  IK  of  mJPn  and  ooPoo , 
c  Forms  haying  horizontal  intersections  have 

V.    HEXAGONAL  SYSTEM. 

81.  In  the  hexagonal  system  there  are  three  lateral  axes  inter- 
secting at  60°.  The  form  mPn  completed  is  a  double  twelve-sided 
pyramid  or  berylloid,  (fig.  126);  mP  and  wiF2  are  double  six-sided 
pyramids  or  quartzoids,  (like  fig  124  in  form),  the  series  wijP2  inter- 
mediate to  the  series  mP:  c3dP  and  aDF2  are  hexagonal  prisms, 
respectively  corresponding  to  the  pyramids.     qdPh,  except  when 

mP 

»=2,  represents  twelve-sided  prisms.     mR  (=-5-)  stands  for  rhom- 

bohedrons,  (R,  fig.  107,  and  other  rhombohedrons  of  the  same 
series)  ;  and  — mR  for  an  intermediate  series,  (e,  fi^.  119, 120,  and 
a^  figs.  121,  122).  The  form  in  figure  116  (a  scalenohedron)  is  a 
heminedral  form  in  the  hexagonal  system,  with  the  general  sign 

i  -g— '  and  the  planes  e',  fig.  117,  and  o,  figure  118,  if  extended  to 

the  completion  of  a  form,  would  produce  other  similar  solids. 
Designated  with  reference  to  the  axes  of  that  rhombohedron  from 
which  they  are  derived,  they  come  under  the  expression  mR\  in 
which  m  equals  the  semi-axis  of  m/Z,  and  n  is  a  coefficient,  which 
multiplied  into  m  will  give  the  semi-axis  of  the  form  mR^.    The  ex- 

pression  —^  is  reduced  to  the  form  m'R^'  by  making 


m 


.^JH^tiril,  and  n'= 


n  2 — n 

and  conversely  the  latter  is  reduced  to  the  former  by  making 

m=m  » ,  and  n=;;rr:i- 

m/J®  is  the  corresponding  expression  for  the  hexagonal  prism  (oth- 
erwise a)P2)  in  the  series  m/J*,  or  it  is  a  scalenohedron  with  an  infi- 
nite axis,     rlanes  like  o,  figure  7,  under  Quartz,  have  the  sym- 

^1  r  ~T'  ^^  /  "T"  (^'^"l"  ) '  r^^^l  ^®i^g  used   according    as   the 
planes  are  to  the  left  or  right  above. 

1.  Inclinations  between  planes  of  different  forms. 

82.  The  formula  for  mPn  on  m'Pn',  is  as  follows — making 
Af=V(4m2a2(n2_n+l)+3n^)andiJf=V(4m'^a2(n'2— n'+l)+8n'2). 

r«        /I—        2mm'a*(2«n'— H— n'-|-2)4-3nn' 
f^OS  C^ ■     MM^ 

8 
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83.  The  table  below  contains  the  same  for  more  simple  cases :— ^ 


OF 

otPn 

mP2                      1 

m'Fn' 

n'V'6 

m'anVZ 

«'(iwwV-fl)V8 
J^V(mV-fl) 

m'P2 

1 

utmV+l 

V(m'»a*-f-l) 
0 

V(w'*a'-fl)V(H«— M-fl) 
2nn'— n— n'-|-2 
2V(n'»-n'-f-l)V(n>— f.-fl) 

V(m'*c/«-fl)V(wV+l) 

<t>Pn' 

84.  The  formulas  for  the  rhombohedral  forms  vary,  as  the  forms 
are  of  like  or  unlike  signs.   In  the  following,  we  make 

iV=V(wi»a»(3na+l)+3)     and     N'=y/{m'^a^{^n'^+i)+2i). 

85.  The  cosine  of  the  inclination  of 

+w/?«  on  +7w'U»'  )  _      wim^g2(3nn^j:l)j:3 
— wijR*  on  — m'R^'  \  ""  iVTV' 

+mjR»  on  —m'R*'  )  __     wim^a^(3n7i^Tl)±3 
— iwfi"  on  +m'R*'  ) jViV' 

86.  These  simplified,  become  for 

+m/^  on  +m'R  )  _mm'a^{Sn±l)±S 
—mR^  on  —m'R  \         Nv{4m'^a^+S)  * 

+w/^  on  — m'/J  I  _mm^a^  (3nTl)jb3 
—mR'  on  +IW'/?  j  iVV(4m''a2+3)" 

m/J»  on  m'P2= — -^ — 

87.  Also  when  the  forms  are  both  above  or  both  below  the  hori- 
zontal axes, 

Cos  of  — —  on  — -—  = ^^ ^—<F. —^ • 

2  2  M  M' 

mPn 


on  — 


m'Pn'  _      2mm'a^{nn'+n+n'—2)'-^nn' 


2  2  MM' 

88.  When  one  is  above  and  the  other  below, 

r.       c^Pn      m'Pn'  2mm'n^(nn'+n+n'—2)—Snn' 

Cos  of  — --  on  -— — =— ^ — jsjnuT • 

2  2  M  M' 


ml 


Pn           m'Pn'_      2mm'a^(nn'—n—n'+2)—Snn' 
_  on ^ ^^^p  . 

9.  Inclination  between  planes  of  the  same  form. 

mh  For   the   form   mPn  (fig.  126)  we  have,  for  the  inclinations 
iMitwiN^n  tlir  plnneii, 


CALCULATIONS  OF  OftTBTALS.  50 


Cos  iX=!=iiJ=l\       Co8ir=°"^'^^^^».     CosJZ=5^. 

90.  a.  Representing  the  inclination  of  two  planes  over  the  ax- 
ial basal  angle  (that  to  which  the  edge  X  extends)  by  T,  and  that 
over  the  adjacent  basal  angle,  (to  which  Y  extends),  by  £J, 

Tan    1  rp_  manVZ  m        i  JT^  "*<»  (**-f  ^) 

X  an  ^ X  -  ^^^,^,  ^2_^j  ,^g^^,^.  1  an  ^  fy  -  y3y(^v(«^l)«+n«)' 

6,  For  mP, 

Tan  ^jr=^(^'<^+^^V8  Y^^  iZ=2iiiaVi=  tan  Jt^. 

Tan  ir=  ,r^;!^i,,. 

c.  For  mjP2, 

Tan  \T=  ^^^'^'"^^'  Tan  JZ=wia=  tan  JT. 

Tan  ^17=-^^^^^. 
i  For  OD  Pn, 

e.  For  '^,  (fig.  116). 

CosiJf=i=^^  co8iz=-^<'"''''y+''"'. 

For  cos  \Ty  the  same  formula  as  in  mPn, 

f.  For  i-s-  or  ±  m/J, 

Cos  X=^!!^^=—  cos  Z.        r=  1 80°. 

Designating  the  inclination  of  a  terminal  edge  on  the  vertical  axis 
by  P,  of  that  of  the  inclined  diagonal  on  the  same  by  a, 

Cot  a=2maVj.  Cot  ^—may/^. 

g.  Forwi/J*, 

*  ma  (n-f-l)  V8 

Tan  ^r=VK'''(''"+i)'+i2        ^an iZ=-|?^^. 

*  ma(n— 1)V8  '*  V(»» « +8) 

A.  For  a>/l», 

^^  ^^=-  2(8n'+l)  '         ^^«  ^=-2(3nM:i)--  ^OS  Z=^jj;5q:y. 

3.  Determination  of  m  and  n  fry  inspection. 

91.  a.  mP  (%.  124).  Tenn.  edge  tmnc.  by  m'P%  when  m*=:=m 

2w  I«t  A.  repL  by  m'P2 ;   IK  par.  to  term.  R 

(fig.  127),  m'=:2m 

3.  Baaal  A. tmnc. by  ooP2;  Basal  E. by  ooP. 
&.  «P2    1.  Term-  E.  trtmc  by  m'P,  m': 

2.  Basal  £.  tmnc  by  ooP2;  Basal  A.  by  ooP. 
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.  apK  1.  Edge  rinmcby  "P:  EdgeXtruntby  <»P2. 
I  ntS-  (fig.  lie).  1.  ObtuM  term.  £.  bev.  bj  m'R'', 
S.  Acute  ti>Tm.  E.  bcv.  by  mJt-', 

--■■■-     Jj>, 


«'(8«'+l>="i(8»+l) 
m'(an'— l)=in(Sft— I) 


!,  BiBftl  edge  bev.  bj  m' Ji- ', 

4.  Term.  A.  repL  br  It  pL  m'jt- ' ;  I.R  luHizontal.  it'=)i 

6.  Term.  A.  repL  bj  6  pi nt'R-' ;  IE.  pw. lo  basal 

edges  of  tuR-,  m'^an 

6.  BoxBi  A.repL  by  2  pLm'JI*';  I-E,  borkraital,  n'=ii 

7.  Obtuse  lenii,  E.  tnit  by  in'R.  nt'=im(8n+l) 

8.  Term.  A,  rep!,  bj  3  rbt  pL  m'ft,  fn'=m 

«.  Acute  TemLEtniQCby  —.!.'«,  ».'=(B.(8fi— 1) 

10.  LW.A.repL  by  — m'fl;  I-E.p»r,loobtu»eTernL  B,  m'=:im(3it+l) 

11.  Basal  A-repLbyccj;*';  IE.  bohxoital,  n'=n 

12.  Basal  A.  tnincby  "'^^  Basal  E.  tninc.  by  o)P2. 

«.  M/i(fig.  lOT).  1.  LAt.E.beT.  by  m'A'<',(fig.  lie),  m'=m 

2.  Term.  E.  bee.  by  »i'fl-'.{fig.  HI).  lm'(Bn'— l)=i«t 

8,  TerOT.  K  trunc  by  —m'R.  (fig.  1  IS),  Bt'=i«» 

4.  lAt  A.TepL  by  — m'R;  I-E.  par.  to  incL  diagonal,  m'=£nt 
fi.  Lat  A.rei^tre!pLcoii-',(%  IIS), 
e.  LaL  A.truucb;<xA,(GK.  111). 

7.  L»t  E  mina  1^  odP2,  (og.  lOfl). 

8.  IaL  A-repLI^  SpLm'/fS;  1-E.  par.  to  incL  diag.  ib'=}« 

/.  mPB    1.  Altem.  tenn.  E,  bev.  b/ m'if'',  tm'{3«'+l)=»» 

2.  Altem.  term.  E.  trunc.  by  m' A,  >n'=|iB 

3.  IaI  a.  repL  hy  m'R ;  I-E.  par.  to  Term.  E,  m'c^lm 

92.  a.  If  a  plane  m"R^'  forms  parallel  intersections  with  two 
planes  mR^  and  m'R",  then 

m"n"  (m — m  ')±m'n'(m" — m) — mn(m' ' — m') = 0, 
using  the  upper  sign,  when  the  planes  incline  to  the  same  pole  of  th« 
vertical  axis,  and  the  lower  when  to  opposite  poles. 

b.  If  the  planes  are  m"P'2,  mJt^,  m'R:",  then 

m ' '  (m — m')  +mm'  (n+n ') = 0. 

c.  If  the  planes  are  m"R'",  — m'R^',  mR*, 

m"n"(m+m')rm'n'{m" — m) — •mn{m" — m')=0- 

d.  If  the  planes  are  m"P2,  — m'l^,  mR*, 

m"{m+m') — mm'(B±n')=0. 

e.  If  the  planes  are  m"J^',  m'P2,  wiJt*, 

m"  (n" — li)  m±m'  {m" — m) = 0. 

4.  Determination  of  m,  n,  and  axil  a,  by  calculation. 

93.  a.  From  the  angles  X,  T,  Z  of  mPn, 

»M(a-»)      00*  jX  ma(»-l)      casjT 

nVt     ~oaa  12*  .  it  OM  \Z' 

8— <  006  jZ 

»— lVI~ooi  jr 
a  priam  ooPn, 
5^;^= V*x  tan  \X.         3=V3X  tan  i  F. 
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c.  From  a  pyramid  mP, 

Z'  and  V  are  the  corresponding  angles  in  the  pyramid  P. 

d.  From  a  pyramid  mP2, 

taajZ  UDiZ  .        ,„„ 

m= ^  "^^^tin"^"    ^—^^^  1*  • 

Z"  is  the  oorresponding  angle  in  the  form  P2. 

e.  From  a  scalenohedron  - 


mPn 


B— 1= 


f.  From  a  rhombohodron  mR, 


a  and  |3  are  used  as  in  page  59 ;  and  a'  and  j3'  are  correaponding 
angles  in  R. 
g.  From  a  scalenohedron  mif", 

i«— 1 m  \X  w+l      wtjX  n— 1      «»*J 

«+l      eoa  iT  8n  — ^bd  JZ"  !n  — no  JZ* 

n.    OLIKOMETRIO  8TSTBMS. 


I.  HONOCUNtC  SYSTEM. 

04.  The  annexed  Sgure  repre- 
sents the  form  ±P,  in  the  mono- 
clinic  system ;  a,  h,  e,  are  the 
axes.  The  inclination  of  a  on  & 
is  oblique,  and  the  an^e  is 
marked  7;  b  is  the  clinodiag- 
onal,  c  the  orthodiagonal.  The 
Qpper  faces  in  front  are  +i*, 
tne  lower  — P;  and  so  with 
any  forms  mP,  and  also  mPn 
■od  mP'Xi ,  they  are  relatively 
-1-  and  — ,  above  and  below  the 
dinodiagonal.  tmPaa  is  a 
form  truncating  the  edge  X 
above  or  X'  below,  and  mPco  is 
another  in  the  same  vertical  se- 
ries, on  the  front  angle,  parallel 
to  the  vertical  axis.  Planes 
pertaining  to  the  dinodiagonal 
(planes  on  the  side  angles  and  edges  of  the  octahedron)  are 
designated  mP'n,  mP'm,  (nP'tn;  Uie  planes  mP'oo  are  the  same 
above  and  below  the  orthodiagonal.    The  inner  or  rhombic  prism 


N  ■ 
I* 
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in  fig.  92  is  described  by  the  expression  OP,  ooP ;  and  the  outer 
prism  by  OP,  ooPoo ,  qdP'qo  ;  figure  96,  by  OP,  qdP,  -f-mPao ; 
figure  97  by  OP,  odP,  —mPco ;  figure  98  by  OP,  c»P,  mP' ao ; 
figure  100  by  OP,  odP,  qdP'qo,  od Pn;  figure  101  by  OP,  odP, 
-H«P;  figure  95  by  OP,  qdPoo  ,  od  P' ao,  mP'cc. 

95.  The  plane  P  of  the  preceding  figure  is  inclined  to  each  of  the 
three  axial  planes  or  sections.  Let  the  inclination  on  the  clino- 
diagonal  section  be  designated  by  X ;  on  the  orthodiagonal  section 
by  y ;  on  the  basal  section  by  Z  ;  and  the  corresponding  inclina- 
tions of  —  P  by  X',  F,  Z'.  The  angles  X,  X'y  are  each  half  the 
interfacial  angles  of  the  octahedron  at  the  edges  -X,  X',  Let  us 
represent  also  the  inclination  of 


Edge  -X"  on  a  by  fi, 
Jf  on  ft       V, 

Edge  X'  on  a  by  f*', 
JT'  on  b        v\ 

F  on  a       It, 

Z   on  ft        tf. 

96.  Then, 

rp        {  X      cV(a*+b*  i  2  oi  cos  y) 
^^  I  X'                 a6  aiii  y 

To«  S  Z        ^«^ 

y  V(fc»+c') 

The  lower  sign  is  used  in  each  case  for  the  angles  X',  P,  Z'. 

97.  In  terms  of  the  angles  f*,  i*',  ir,  <r,  the  tangents  of  the  same  an- 
gles are  as  follows : 

^^^-8m(y-f-/i)""8mM*  1  an  ^  _.^^^_^,j-^/ 

Tan  r=^'-  Tan  F=^'- 

*  ••"  *       Bin  X  Bin  ■• 

*  «•**  gin  r  *  *^*  Bin  * 

It  will  sometimes  be  convenient  to  observe,  that  7+(*=180° — v, 
and  y — ffc'=v';  andconsequently,  sin(74-M')=sinv,  andsin(7 — f4.')  = 

lin  V. 

06.  The  values  of  the  angles  fx,  m.',  v,  v',  ^,  er,  may  be  obtained  by 
eifher  of  the  following  formulas  : 


Tan  i  ^=4?^-  Tan  \ '  = 

III/     a^b  006  Y  i  ^ 


asm  y 


b^aooBy 


e 


Tan*=-.  Tan(r=:? 


a 


b 


ri  cos  r  ^  ,        008  P 

Cos  |«.==-r-^  Cos  f<»'  =  -7—y;. 

4-«  OCM  J?  /^  f        COB  Z' 

Cos  v=2_.  Cos  v'=  5^. 


coeX     COS  2? 


n«-  -»—«•  X    COS  j:^  ^^  ^_  COS  Ag 


siaZ      flioi^* 
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99.  a.  In  qpP, 

Tan  X=  ^.4—  =  tan  X'=cot  F.     Tan  \  f;^?^^^^^^. 

6  8in  y  ( ^  c 

ft.  In  ±Pqd  , 

Tan  l.=  -^l-.    T^M^^^. 

C.    InP'QO, 

Tan  X=tan  X'=  -4-.  Tan  Z=tanZ'=^^?^=  cot  X. 

a  sin  y  c 

Tan  y,=^^r^if+'^\ 

By  writing  /wa  for  a  these  formulas  apply  to  ±mPcD  and  mP'ao  . 

rf.  The  equation  for  Z  in  the  prism  ooP  gives  the  inclination  of 
the  face  of  an  oblique  rhombic  prism  on  its  lateral  faces,  that  is  of 
OP  on  c»P,  or  any  od  Pn.  The  same  angle  may  be  obtained  by 
the  equations — ^putting  n  for  the  angle, 

Cos  n=cos  7  sin  X.      Sin  n= 


COS  JT 

The  angle  Xhere  is  the  angle  of  that  name  in  the  prism  coPn, 
whose  inclination  on  OP  is  desired. 

Determination  of  the  lengths  of  the  axes, 

100.  Besides  the  formulas  already  given,  the  following  relations 
of  the  axes  are  convenient : — a  :  b  :  c= 


1  :    .  ,    ,    '.  tan  *,  I  :    .  ,       , :  tan  < 

ain(y+,i)  8in(y— ^' 

»^(d2):l:tan(r,         ^^^^Ip  :  i  :  t^n  <f. 

am  /I  '  sin  /i' 

Also  for  determining  the  angle  y, 

rp         2  sin  ft  sin  jt'      2anvanv^ 

'         sm  (ji — /*')  sm  V — v' 

Rules  for  determining  the  signs  of  planes, 

101.  The  following  are  the  more  important  rules  for  determin- 
ing by  inspection  the  signs  of  planes : 

L  Two  fnmLs  whose  faces  inclined  to  the  same  pole  of  the  vertical  axis  fonn 

a.  I-R  parallel  to  the  baMil  aoction,  have  n'=:^«. 

b.  I-£.  par.  to  tlie  orthrxliagonal  PI,  and  both  planes  pertaining  to  the  dinodiagonal, 

have  — = — ;  lx)tli  to  the  orthodiagonal,  7n^=^m ;  the  two  to  different  diagonals  — .  .^ 
/«'     n  n'        > 

the  accented  letters  referring  to  tlie  form  on  the  orthod.  edge. 

e.  I-K.  par.  to  the  clinod.  £.  and  both  pertaining  to  the  dinod,  m^=^m ;  both  to  the 

orthod^    — := — ;   the  two  to  different  diagonals  m'= — 
»'     n '  n  ' 
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2.  Flanes  tnmc  or  bev.  dinod.  R  of  ±mP^n  belong  to  ± — P  oo,  or  ± — Pn^, 

n  n 

8.  Rbc.  pL  repl  dinod.  A.  of  intersection  of  dbfnP  and  ooP,  is  db2mPoo . 

4.  Plane  trunc.  R  between  -f^nP  or  — mP  and  ooP  indined  to  different  polea,  is  ^mP'oo  , 

6.  Plane  trunc.  R  between  ■\m.P  or  — mP  and  the  pairs  of  &ces  ooPoo  or  ooP^oo, 

is  dbwtfiPn  or  db  mnP'n^    Hence,  planes  whose  I-R  wim  P  are  par.  to  clinod  or  orthod^ 

R  have  the  sign  m'P'm*  or  fi\'Pm\ 

6.  Plane  repl  R  between  db»nP«  ormP'oo  and  ooP.ia  ^m'P — or  m'P' . 

w — m  mf^^m 

1,  Plane  i»"P,  truncating  I-R  of  ±mPoo  and  m'P'ao  is    *^^  ;P.    When  m"=l,  m' 

= -;  whenm'sl,  m"= — r-r;  when  m=l,  m''= — --r---;  when  m'=:m,  m"=-r. 

m— 1'  m+1'  m'+l  ^  *» 

Each  form  m^'Pn"  replacing  same  R  has  m"=- 


n'^m'm 


8.  If  a  plane  m'Pn'  forms  with  m"Poo  an  I-R  par.  to  the  I-R  of  m"Poo  with  the 
opposite  mP'oo ;  or  if  m'P'n'  forms  with  m"P'v>  an  I-R  par.  to  the  I-R  of  m"P'v> 

with  the  opposite  mPoo ;  then  m'= — ; ;    m"= ; — ;    m» 

If  n'«=l,  as  m  m'P,  m'= •      m"= — ; — - ;    m^ — ; -. 

If  f»'=m',  as  m  m'Pmf,  or  m'P'm\  m'= — ^ — ^— ^  ;    m"= — -— -;    m=— ; 


n  m-j-1  '  m' 


m"n' 


If  m"=wi  in  »i"Poo  and  n^oo ,  or  in  «i"P'oo  and  mPoo ,      m'==— -— >    m"=wi= 

n' — 1 


m'n' 


n' 


II.    TRICLINIC   SYSTEM. 


102.  All  the  axial  intersections  in  this  system  are  oblique.  As 
in  the  trimetric  system,  the  larger  lateral  axis  and  the  axial  section 
corresponding  is  called  the  macrodiagonal,  the  shorter  the  brachy- 
diagonal.  Tne  fundamental  octahedron  has  only  opposite  faces 
similar,  and  is  designated  by  the  expression  ±,Pn  and  its  front 
planes  severally  +/^,  +,P,  — P„  — ,P,  the  position  of  the  accent 
marking  the  situation  of  the  face  P  to  the  right  or  left.  The  planea 
mP  and  mPn  are  expressed  by  using  with  r  the  accent  of  the  face 
towards  which  the  plane  inclines ;  and  their  parallelism  or  inclina- 
tion to  the  macrodiagonal  or  brachydiagonal  is  distinguished  by  the 
marks  —  or  ^^  over  the  P ;  as  mjm,  mp,n.  The  replacement 
of  the  vertical  angles  by  a  plane  parallel  with  the  horizontal  axial 
section,  has  the  sign  OP,  as  in  other  systems ;  and  the  corresponding 
replacements  of  the  basal  angles,  are  qdpod  and  qdpoo  . 

Determination  of  the  interfacial  angles  of  triclinic  forms. 

103.  a.  Let  the  mutual  inclination  of  the  sectional  planes  of  the 
fundamental  form  at  their  intersections  in  the  axes  a,  6,  c,  be  rep- 
resented respectively  by  -4,  B,  C  ;  and  the  inclination  of  the  axes 
by  a,  jS,  7 :  that  is,  the  inclination  of  a  on  6,  by  y,  a  on  c,  by  ^,  b 
on  r,  by  a.     Let  also  the  inclinations  of  a  face  of  the  fundamental 
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octahedron,  on  the  macrodiasonal,  brachydiagonal,  and  basal  sec- 
tions be  represented  by  JT,  x,  Z,  respectively,  and  finally  the  incli- 
nations of  the  edge 

JT  on  a  by  j*,  X  on  ft  by  v, 

F  on  a  by  «',  F  on  c  by  p, 

Z  on  6  by  tf,  Z  on  c  by  r, 

fi.+w+y=«'+p+jS=:<f4-r-fa=180°. 

ft.  The  following  are  the  values  of  the  cosines  of  a,  /S,  7,  in  terms 
of  the  cosines  and  sines  of  the  angles  A,  B,  C : 


f^  COB  A-{- COB  B  CM  C 

VyOS   ft «;«%  PawlTTt ' 

Cos/3  = 


sin  J^ain  O 
cosB-^cobA  cob  (7 


em  AanO 


r^  cos  04-  COB  A  cos  B 

^^^y   = 1.  Aai^Ji — • 

'  tan  AanJi 


c.  The  same  angles  may  be  determined  by  means  of  the  values  of 
|j.,  V,  or  tf,  &c.  of  any  form,  and  the  corresponding  f*',  V,  tf',  of  the 
coordinate  form.  The  following  equations  may  be  employed  for  this 
purpose : 

sm{c — a')  Bin  r( — r') 

Tan  p  =  .  . ,, .  / — j^. 

Bin  (it— r')         Bin  0>— f ') 
fn  2  sin  II  Binii'      2  sin  y  Bin  v' 

Tan  y  =-r— r — ,. .  , — 7-. 

'         Bin  (/I — ^')        Bin  (y — ^i*') 

104.  The  three  sections,  the  macrodiagonal,  brachydiagonal, 
and  basal,  divide  the  fundamental  octahedrons  into  three-sided  pyr- 
amids. If  the  plane  in  the  basal  section  is  considered  the  base,  and 
the  vertical  solid  angle  of  the  octahedron  the  vertex,  of  one  of 
these  pyramids,  its  lateral  interfacial  angles  are  identical  with  the 
angles  X,  Y,  A;  and  since  the  terminal  edges  are  X,  T and  the 
axis  a,  the  plane  angles  at  the  summit  are  X:  Yy  X:  a,  and  F :  a, 
of  which,  the  last  two  angles  equal  respectively  f*  and  «'.  If  we 
make  the  vertex  A  a  centre,  and  describe  with  any  given  radius  an 
arc  on  each  of  the  faces,  a  spherical  triangle  is  formed,  whose  an- 
gles equal  the  inclinations  of  the  faces  of  the  pyramid,  viz.  X,  Y, 
A,  and  whose  sides  are  measured  by  the  plane  angles  at  the  vertex, 
two  of  which  are  f*  and  «'.  In  this  spherical  triangle,  if  the  angles 
A,  fii,  and  ^r  are  given,  (that  is,  two  sides,  f*  and  «',  and  the  included 
angle  A),  the  angles  X  and  F  are  readily  determined  by  Napier's 
theorem. 


1.  Tan  i  iX+Y)=.  cot  U  ^-^l 
Tani(JC-r)=cotiA^i^. 


9 
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This  gives  the  half  sum  and  half  difference  of  the  angles  X  and 
Ty  from  which  the  angles  themselves  are  easily  obtained.  In  a 
similar  way  are  deduced  the  following  analogous  formulas : 

2.  For  X  and  Z,  from  B,  v  and  a : 

Tani(J:+Z)=cotiB^-fcl>. 

TanJ(X-Z)=cotiB^^. 

3.  For  Y  and  Z,  from  C,  g  and  r, 

Tani(r+Z)=cotiC^J|=g. 

Tan  i  {Y-Z)=  cot  ^C  ^f|^> 

105.  When  the  angles  X  and  Fin  any  particular  form  are  de- 
sired, it  will  be  necessary  to  obtain  the  values  of  j*  and  «'  for  that 
form,  and  with  these  values  and  the  angle  A,  the  desired  angle  may 
be  obtained  by  the  above  equations.  In  a  similar  manner,  Y  and 
Z,  and  X  and  Z,  may  be  known  from  t  and  f,  and  (f  and  ».  If  X 
and  Y  are  determinea,  and  v  and  g  are  known,  Z  may  be  obtained 
by  the  equation, 

or  cos  Z=-7— 7  sin  (F — 4^), 

sin  ^         ^ 

in  which  4"  is  an  angle  to  be  determined  by  the  equation, 

cot  +  =  cos  V  tan  P, 

or  cot  +  =  cos  g  tan  C. 

By  varying  these  formulas,  X  may  be  obtained  when  F  or  Z  is 
known,  and  F,  when  X  or  Z  is  known. 

106.  The  following  trigonometrical  formulas  for  the  values  of  f*, 
*»  «'>  tt  ^>  ^»  may  be  employed  to  determine  these  angles.  It  must 
be  observed,  that  when  either  of  the  angles  a,  P,  7,  are  obtuse,  the 
cosine  becomes  minus : 

•     ffi  bemv.  a  way 

Tan  1*= — r— ^,  tan  v  =r ^, 

a — 0  008  Y  0 — o  006  / 

m  csin/ff.        ^         a  Bin/? 

Tan  «'= ^,  tan  e  = a* 

Tan  ^=-; ,  tan  r  = 


b—€  cos  a'  c — b  cos  «' 

107.  These  angles,  as  functions  of  the  angles  X,  F,  Z,  may  be 
found  by  the  following  formulas  : 

r-t  cos  Y4-  COB  A' cos  .4        cos  Z+  cos  XcobB 

COSJ*    = /     „   .       . ,    COSV= ■'    yoin  7? » 

sin  A  sm  u4  fun  A  Bin  n 

^  cofi  jr-f  COB  r  cos -4  coB^cos  yooeC 

Cos  «'    = ?Tr-— 5 »  COS  f  = .'    y^  /T      > 

Bin  y  Bin  ul  •  Bin  1^  BBi  C 

r^       ^        rosX4- COB  Zcos  JB  cob  F-fcoBZcosC 

Cos  tf    = .'        .    p ,  COS  r  = ,uiy  ■;.>/> • 

Bin  Z  an  B  iid  iS  sm  1/ 
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F(Nrmiilas  analogous  to  the  following,  may  also  be  employed : 

Cos  »  A  a  ^«»iS-X)c«.{&-A) 

31    •  am   Y  am    A  ' 


flin  JT  sin  A 


in  which  8=^  {Y+X+A).    Their  advantage  consists  in  their  ad- 
mitting more  conveniently  of  the  use  of  logarithms. 

106.  The  following  relations  subsist  between  the  interfacial  an- 
gles, and  the  angles  of  the  sections : 


and 

Sin  JT :  sin  F : 
Sin  FisinZ: 
Sin  Z  :  sin  X: 
consequently, 

Sin  |ub  sin  p  sin  tf= 

:  sin  fi' :  sin  jui, 
:  sin  r  :  sin  p, 
:  sin  V  :  sin  tf, 

sin  V  sin  ^  sin 

r. 

If 

fikis 

known,  *  may  therefore  be  found 

Sinr-'^c't^. 

sin  Y 

by  the 

equation, 

Similar  equations  may  be  obtained  for  the  angles  v,  p,  &c. 

109.  a.  Interfacial  angks  of  the  vertical  hemiprism.     The  an- 

§les  ^  and  r  are  first  to  be  found  from  the  values  of  ft,  c,  and  a,  in 
lie  hemiprism,  and  then  according  to  the  Napierian  theorem, 

from  if,  7,  and  B,  we  determine  X  and  Z ;  or 
from  T,  j8,  and  C,  we  determine  Y  and  Z. 

When  Xor  F  has  been  found,  the  equation  -i+-Sr+F=180°,  will 
give  the  unknown  ande. 

b.  Inclined  macrodiagonal  hemiprism.  From  a,  c,  (3,  the  angles 
*  and  p  may  be  obtained,  and  then  by  the  Napierian  theorem, 

X  and  F  may  be  found,  from  «',  y,  and  A  ; 
Z  and  F,  from  p,  a,  and  C 

Finally  we  have  B+X+Z  =180^. 

c.  Inclined  hrachydiagonal  hemiprism.  From  6,  a,  7,  the  angles 
P*  and  V  may  be  found,  and  then  by  the  Napierian  theorem, 

X  and  F  from  ft,  ^,  and  A ; 
X  and  Z  from  v,  a,  and  B ; 
C+F+Z=  180^. 

Determination  of  the  dimensions  of  forms. 

110.  Several  of  the  preceding  formulas  may  assist  in  deter- 
mining the  lengths  of  the  axes.  The  following  proportions  and 
equations  are  also  important : 

a.  Sin  fjb :  sin  V  :  :  ft  :  a  ;  sin  «* :  sin  p  :  :  c  :  a  ;  sin  ^ :  sin  r :  :  c  :  ft. 

ft.  When  JTand  F,  in  a  vertical  prism,  are  known, 

ft  :  c  :  :  sin  F  sin  ^  :  sin  X  sin  7. 

c.  When  X  and  Z,  in  an  inclined  macrodiagonal  hemiprism,  are 
known, 

a  :  c  :  :  sin  Z  sin  a :  sin  Xsin  7. 
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d.  When  Y  and  Z,  in  an  inclined  brachydiagonal  hemiprism,  are 
known, 

a  :  ft : :  sin  Z  sin  a :  sin  Fsin  6, 

111.  When,  in  these  several  hemiprismatic  forms,  an  edge  is 
measured  that  is  not  parallel  to  the  axis  of  the  hemiprism,  the 

5 lane  angle  of  the  prismatic  faces  must  first  be  found,  and  then  the 
f apierian  theorem  may  be  applied  as  follows  : 
a.  If  Z  is  the  angle  given  in  the  vertical  prism, 


Sm  u  =     .   y  S  or,  sm  g  =     .   ^    ; 


and  then, 


BinZ    '  "  '    *"  «*  ainZ 


.am  i  (B+Z) 


Tan  i  .  =  tan  i  («-^)^S)- 
or.    tani.  =  tani(S-^)£|{^. 
6.  If  Y  is  given  in  the  inclined  macrodiagoual  prism, 

d*     o      sin  ^  sill  y  ,,      an  C  tan  a 

Sm  i  =      ■„  y  %    or  sm  i  =  --j-v-. 

"  am  X  sin  x 

Tan  i  .  =  tan  i  (^-r)g^. 
or,    tanip  =  tani(|-^)^iJgQ. 
c.  If  X  is  given  in  the  inclined  brachydiagonal  hemiprism, 

Sm  c  = — .   ^   ,    or  sm  u  = — r— ^-. 

*  Bin  A    '  am  Jl 

Tan  i  f.  =  tan  i  (^-/3)£|3±g. 
or,     taniv=tanj(u--«)^i|g^. 

Determination  of  the  dimensions  of  forms, 

112.  The  following  general  rules  are  obvious  deductions  from 
the  principles  heretofore  explained  : 

It  two  planes  form,  by  their  intersection,  an  edge  parallel  to  the 

1.  basal  section,  b  :c::b'  :c', 

2.  macrodiagonal  section,  a:b::a'  :b\ 

3.  brachydiagonal  section,  a:c::  a' :  c'. 

The  formulas  and  rules  deduced  for  the  trimetric  and  monocli- 
nic  forms,  will  be  found  of  essential  importance,  also,  in  this  sys- 
tem of  crystallization.  From  §  101,  3,  it  results,  that  when  a  face 
replacing  the  an^le  between  mP,,  m^P,  ooPf,  and  od^P,  has  a 
rhomboidal  form,  its  sign  is  of  the  form  2mP,cD  .    Other  laws  are 


k 


CALCULATIONS  OF  CRYSTALS.  69 

derived  with  equal  facility  from  the  remaining  paragraphs  in  the 
same  section.* 


*  ThiB  subject  may  be  dosed  bj  three  examples  of  the  mode  of  calculatioQ. 

•  ^^"^a^i   ^^^%2^8ee  figu^ 
m  this  cqrstal  ue  toe  lollowipg : 

P=  00  0  00,  fig.  1,  plate  1.  a=0,  fig.  2.  a'=:m"  Om",  %.  14. 


^„JmOn]  ^,_[m-OnO  e'=L?!^  ^nJi^O^''] 

8  2      '  2       '  2 

By  measurizig  e'  on  P  and  sabstiadiug  90^  from  the  angle,  we obtam the  angle  e'  one' 
over  P,  which  equals  y ;  and henoe  from  ^  68,  4,  sinoe  n==tan  y,  we  find  e'=  ao02.  e' 
(oo  02)  tnmcatee  the  edge  &' :  o",  that  is,  the  longest  edge  of  the  parallel  hemi-hexoe- 

taheditm  o" ;  therefore,  (§  62,  t,  6,)n'=n=^  and  [»»^]_[>»^].     Bat  o''  makes  par- 

allel  intersectiaiis  with  e'  and  a'  and  consequently  by  means  of  the  general  equation, 
g  68,  for  the  parameter  of  a  plane  forming  pwallel  intersections  with  two  others,  we  find 

In  ihe  same  manner  alM>,  it  is  found  that  a'=:202,  (g  62,  t,  81 
In  coneequenee  of  the  paraUeUsm  of  the  mteraections  of  o',  a'  and  o",  the  planes  o' re- 
place the  edges  C{fig.  ^9)  of  the  hemi-hezoctahedroa  o",  and  are  incline  on  the  longest 

edge  B,  (fig.  49) ;  and  therefore  (g  62,  t.  8),  n'=, *»^(»*j-n)^ Substitu- 

ting  4  for  fis  and  2  for  n,  and  reducing  the  equation,  we  obtain  n'=^'. 

If  now  the  plane  e'  were  so  eztendod  as  to  form  an  edge  with  o',  this  edge  would  be 
parallel  to  the  intersectjons  of  o'  wiUi  a',  and  from  the  paralleUsm  of  these  two  lines,  ob- 

serrii^  that  a=:0,  e'=  oo(?2,  it  is  determined  that  n= -.     By  equaling  these  two 

yafaies  of  m,  it  is  found  that  m=2  and  fi=|  and  the  whole  sign  of  o'  is  L^U.   Also 
from  g  62,  i,  6,  e"«[!l2ll 

But  as  this  intersection  of  &  wi&  </  does  not  exist  in  the  crystal,  we  must  haye 
recourse  to  a  measurement    As  aboye,  we  first  ascertain  by  measurement  that  e'^= 

t^^.    ConsequenUy,  (g  62,  i,  6),  0-==^-?^^. 
Hie  ezpressioQ  for  the  crystal  is,  therefore, 

«0oo.     li^      li^     tl^     i^     0.    2(?2. 
2  2  2  2      ' 

Example  2.  CohmMie.  (See  fig.  2,  under  Columbite).— In  this  figure  we  may  select 
a,  as  a  face  of  the  fundamental  form.  The  yaluesof  its^axes  are,  a=10584=\/112 ; 
6— 1-206=^1 -464;  c=l.  We  haye  P=OP;  j|f=oopoo;  j|f=Qo7ioo;  and  since  the 
edge  a :  e  is  horizontal,  as  seen  in  the  crystal,  e=  coP. 

The  angle  m'  fc=lB6o  6',  and  therefore  ^ JT  in  the  prism  €  (  Qopn)=68o  6^.    Ha 
the  same  angle  in  the  prism  e  ( ot>P)=39o  40' :  hence  (§  78,  a)  n=8  and  ^=  oopS.    ^ 

Since  6',  5',  bevel  the  longer  terminal  edge  of  a  (P),  they  have  the  general  sign  jSn, 
(g  80,  6,  8),  and  because  also  6'  forms  parallel  mtersoctions  with  c  (  ooj58)  and  P(OP), 

5'=>8,'(g  80,  c). 
i  truncates  the  brachyd.  terminal  edge  of  the  pyramid  6'  (p8),  and  consequently  6= 

The  planes  6"  (mpn)  replace  the  edge  6' :  jif,  and  therefore,  (§  80,  6, 4),  since  6'=p8, 

~  =  -     But  by  measurement  of  the  interfadal  angle  m-^  we  find  it  to  equal  150(> 
»      8* 

20';  iadhcnoeBinoe(g76,  rf),  taniZinthepri8m6(mpoo)=«i-r»  we  deduce,  that  6= 


Half 


70  CRTSTALLOORAPHY. 


III.  CLEAVAGE. 

113.  It  is  a  fact  of  common  observation,  that  the  mineral  called 
mica,  (sometimes,  improperly,  insin^lass),  is  easily  split  into  thin 
transparent  plates  or  laminae.    This  is  often  effected  with  but  little 

2jp  00.    Now  i  truncates  the  macrod  tennmal  edge  of  the  pTramid  o',  and  oonseqneiitljr, 

(y'=2pn ;  and  sinoe  — =r-,  n=6  and  6"=SifQ, 

n    8 

Tlie  indination  of  i  cnjH  equals  16*1^  29^,  and  henoe  iT  in  the  prism  €=6'7^  21K. 

TherefcNre,  (§  78,  a)  «=  oo>  2. 

The  ezpressioD  thus  deduced  for  the  crystal  is  as  fottows : 

OP.  ipoo.  P.  pS.  2^6,  2yoo,    oopao.   copi,   ooP.    ooJTS.    oopoo. 

By  subetitutiiig  the  yalues  of  the  axes  in  the  different  forms  for  a»  &,  c,  in  the  equatiooa 
S  74,  the  yalues  of  the  angles  of  those  forms  may  be  obtained.  In  this  manner  we  find 
for  the  fundamental  pyramid,  X=102o  68',  Y=nio  5p,  Z=107o  56^  In  the  pyramid 
p  8  (o')  by  writing  a,  j>,  8c,  for  a,  6,  e,  the  same  angles  for  this  fbrm  may  be  found ;  and 
by  substituting  20,  6,  6e,  for  a,  5,  c,  the  oorrcspondmg  angles  for  the  form  2ft  (6^0  °^7 
be  obtained. 

Example  8.  Mifruuiie,  (See  ^.  8,  under  Monazite). — Asauming  fi  as  a  hce  of  the 
fundamental  form,  €=z  ooPoo ,  ^=  ooP'ao .  The  general  descriptive  expressiana  for  the 
remaining  planes  are  aa  follow : 

«=mPoo  a=mP'»  a'=m'P'oo  ^'=ooP'f» 

a—    mPoo  «=— niP  o'=m'P'n  M=»Pn 

The  plane  a  (mP'ao  )  forms  parallel  intersections  with  dand  $,  which  interseetioiis, 
■nee  they  are  panllel  with  the  edge  6:i(  ooPoo )  are  also  parallel  with  the  orthodiago- 
nal  edge  of  d  (P).    Hence, 

6=— P  (§  101,  1,  6),  and  a=P'oo  (§  101, 1,  b); 

and  also  since  Jf  forms  parallel  intersections  with  d  and  6, 

ir=«P(§  101, 1,4 

&  truncates  the  edge  between  6  and  d,  which  is  the  clinodiagonal  edge  of  P,  and 
therefore, 

&=Poo(§101,  2). 

a  in  the  same  manner  truncates  the  clinodiagonal  edge  of  — P.    Consequently, 

a=— Poo .    (§  101,  2). 

The  intersection  of  o'(mP'n)  with  d  (P)i8  parallel  to  the  clinodiagonal  edge  of  P, 

consequently  n=m(§  101,6),  and   o'z:smP'm,    Again  o'  fonns  pvallel  intersections 

fit 
with  a  (P'qo  )  and  M(  ooP),  and  therefore  its  sign  is  of  the  general  form  mP' — --r  i  (§  101 , 

6\    But  from  the  above,  fi=iii,  and  consequently  «•= -;  from  which  we  find  m=A, 

and, 

o'=2P'2. 

Tlie  edee  o' :  a'  (m'P^oo  )  is  parallel  to  the  orthodiagonaledge  of  o'  (2P%)  oooseqiMnt- 
ly  m=2  (8  101, 1,  bl  and 

a'=2P'oo. 

Theintersectionof  o'(2P'2)with«'(ooP'n')isparalld  to  the  basal  section  ofSP^ 
(apparoit  in  the  arystsl,  though  not  in  the  figure,  a  perspective  representation  of  it) ; 
hence  n'r=2  (§  101,  1,  a),  and 

«'=ooP'2. 

Thus  all  the  expressions  for  the  planes  of  this  crystal  have  been  determined  without  a 
measurement    If  the  intersection  of  </  with  M  were  not  apparent  in  the  oystal,  it  would 
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more  diffioulty  than  separating  the  leaves  of  a  book,  and  at  once 
suggests  the  idea,  that,  like  a  book,  this  mineral  may  be  composed 

be  neeeeaaiy  first  to  determine  i'  by  measuring  the  mterfiuaal  angles  M :  €  and i'il\ 
these  angles  136^  86'  and  \Vl^  51'  diminidied  by  90^  give  the  an^es  X'm  the  two 
forms  M  FodP)  and  €'  (ooPV) ;  and  then,  since  tan  46o  85'=2  tan  27o  61',  it  foUows  thai 
m'=s2  and  ^=  aoP'2.  Theooe  since  the  mtersection  of  o'  with  i'  is  paralld  to  the  basal 
section  of  o'y  {mP'm\  o*=2P'2  (§  101, 1,  a)  as  before  found.  The  same  might  have  been 
■milarly  determinea  by  measuring  the  inchnation  of  P  on  a  and  a^ 

For  the  calculation  of  the  dimenpions  and  angles  of  the  crystal  we  have  as  data, 
ooPoo :  Poo  —140O  40',     ooPoo :  —Poo  =126o  8',     ooPoo  :  ooP=.186o  86'. 

180O— 140O  40^=890  20'=i^', 
1803—126°  8'=68o  62'  =u, 
186«>86'— 90o=46«>86'=irin  ooP. 

Since  Poo  and  — ^Poo  are  coordinate  forms,  we  may  determine  y  by  the  equation, 

2sin/t8in/, 

tan  y  =  ,    ,  r->  whence  we  obtain 

smOi— ^') 

y=:76o  14'=0. 

To  determine  the  axes  &ero  are  given  the  angles  y*  f^t  uid  X  in  the  form  ooP.    If  6=: 
1,  tan  IT  sin  fs=c  (§  99,  a);  consequently, 

c=:l-0266. 

^^  sm  n         sm  68°  62" 

therefore,  a=-9471. 

a:b:  c=-9471 : 1 :  10266. 


After  thuB  determining  the  axes,  the  angles  X,  Y,  Z,  in  the  various  forms,  are  readily 
obtained  by  the  equatiom,  p.  62.    For  example,  with  regard  to  the  form  ±P,  X  and 

X  may  be  determined  by  the  equations  tan  X=^-. — -t  tan  X's=-. —  y    tan  w  having 
'  "^  ^  sm/i'  sm/t  ^ 

first  been  found  by  the  equation,  tan  r^-.      This  gives  X==69^  41',  which  is  half  the 

interfiuial  angle  d :  d.    By  means  of  the  equations  tan  F==— ^ — —  >  tan  y'=-; — -» we  ob- 

sm  X  smr 

tain   T  and  P,  which  are  respectively  the  supplemental  angles  of  £  on  6  and  £  on  & 
Again,  by  the  equations,  tan  ZzJ^S^^]  tan  Z'=*^.^^""^^>    U  bemg  found  by  the 

equation  sin  9=^jt  we  find  the  angles  Z,  Z',  which  are  the  supplements  of  £  on  i  and 

£  on  &     F-j-F'srthe  inclination  of  d  on  6  over  an  cnihodiagonal  terminal  edge,  and 
Z-|-Z'=the  mdination  of  d  on  6  over  a  basal  edge  of  the  form  dbP> 

In  the  form  2P'2,  whose  axes  have  the  ratio  2a,  26,  c,  the  angle  fi  is  identical  with  the 

ootresponding  angle  in  P.    v  is  found  by  the  equation  tan  v^^*  and  r  by  the  equatioo 

c        c 
tsn  g=5    c=  — ,    After  the  detennination  of  these  angles,  X^Y^Z  in  this  form,  may  be 
U      2  *  • 

foond  by  the  same  equations  as  above.    The  inclination  of  P  on  M  may  be  detennined  by 

(  Z           tan  y  VCft'+c*)    „ 
the  equation  for  tan  Zin  the  form  ooP,  tan  j  -^  =  :f » (§99,  a)  which  affords 

the  supplement  of  the  desired  inclination ;  or  by  the  equation,  (§  99,  (Q,  sin  II  (the  sought 

cos  j[  _ 

10^)  ^ f  or  008  II=8in  JT  cos  y,  in  which  X  is  the  angle  X  in  the  form  M  ( ooP). 

Tike  interfiadal  angle  a:  Ob  determined  by  the  equation  for  tan  Fin  P'od. 
In  a  similar  manner  the  angles  of  the  other  forms  may  be  obtained . 
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of  a  great  number  of  closely  applied  leaves.  This  property  of 
mica  depends  on  its  crystallization,  and  the  process  ot  separation 
is  termed  cleavage.  Galena  is  another  instance  of  a  mineral  capa- 
ble of  easy  cleavage.  It  differs  from  mica,  however,  in  having 
three  cleavage  directions  at  right  angles  with  one  another.  This 
mineral,  therefore,  instead  of  splitting  into  thin  plates,  breaks  into 
small  cubes.  Calcareous  spar  also  admits  of  easy  cleavage,  but 
yields  rhombohedrons.  The  directions  in  which  a  crystal  may 
be  cleaved,  are  termed  natural  joints,  and  the  slices  obtained,  are 
called  lamintB, 

The  facility  with  which  cleavage  may  be  obtained,  is  very  une- 
qual in  different  minerals.  In  some  instances,  as  in  the  first  above 
cited,  the  laminae  are  separable  by  the  fingers.  In  others,  a  slight 
blow  of  the  hammer  is  sufficient ;  others  require  the  application  of 
a  sharp-cutting  instrument,  and  often  some  considerable  skill  in  its 
use.  When  other  means  fail,  it  may  sometimes  be  effected  by 
heating  the  mineral  and  plunging  it,  when  hot,  into  cold  water. 
Attempts  of  this  kind  are  sometimes  effectual  with  quartz.  In 
many  mstances,  cleavage  cannot  be  effected  by  any  means,  owing 
to  the  strong  cohesion  of  the  laminae.  In  these  cases,  however, 
the  direction  of  cleavage  is  sometimes  indicated  by  lines  on  the  sur- 
face. It  is  often  important  to  observe  these  lines  when  cleavase 
is  possible,  in  order  to  determine  its  direction  before  applying  the 
kmfe. 

When  cleavage  is  easily  obtained,  it  is  said  to  be  eminent. 

114.  The  general  laws,  with  respect  to  cleavage,  are  as  follows: 

1.  Cleavage  in  crystals  of  the  same  species  yields  the  same 
form  and  angles. 

2.  Cleavage  takes  place  parallel  either  to  one  or  more  of  the 
faces  of  a  fundamental  form,  or  to  its  diagonals,  or  to  some  sec- 
ondary planes. 

3.  Cleavage  is  obtained  with  equal  ease  or  difficulty  parallel  to 
similar  faces,  and  with  unequal  ease  or  difficulty  parallel  to  dis- 
similar  faces. 

4.  Cleavage  parallel  to  similar  planes,  affords  planes  of  similar 
lustre  and  appearance,  and  the  converse. 

Cleavage  may  take  place  as  follows  : — 

a.  Parallel  to  all  the  faces  of  a  fundamental  form,  and  alike  in 
each  direction. 

h.  Parallel  to  but  two  faces  of  a  fundamental  form,  and  alike  in 
each  direction. 

c.  Parallel  to  but  one  face  of  a  fundamental  form. 

d.  Parallel  to  two  or  three  faces,  and  unlike  in  the  three  direc- 
tions. 

e.  Parallel  to  vertical  diagonal  planes ;  and  if  these  planes  are 
unequal,  parallel  either  to  the  longer  or  shorter  diagonal,  (ptacrodi' 
agonal  or  brachy diagonal). 
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/.  ParaHel  tp  a  diagonal  plane  oblique  between  opposite  solid 
angles,  in  one  or  more  directions. 
g,  Parallel'to  other  secondary  planes. 

115.  According  to  the  law  above  stated,  cleavage  is  obtained 
with  equal  ease  or  difficulty  parallel  to  all  the  faces  of  a  cube,  octa- 
hedron, dodecahedron,  or  riiombohedron,  which  solids  are  contained 
under  equal  planes.  The  right  square  prism,  right  rhombic  prism, 
and  oblique  rhombicprism,  may  be  cleaved  with  equal  ease  or  dif- 
ficulty, parallel  to  their  lateral  planes,  since  these  are  similar.  Of- 
ten,  however,  no  cleavage  can  be  effected  in  these  prisms,  except 
parallel  to  the  bases,  and,  in  many  instances,  not  even  in  this  direc- 
tion. Fre(;^uently  the  cleavage  is  diagonal ;  in  the  square  prism, 
it  wiU  be  alike  in  both  vertical  diagond  planes,  but  ib  the  rhombic 
prisms  it  will  be  unlike,  since  these  planes  are  not  equal. 

The  right  rectangular,  right  rhomboidal,  and  obliaue  rhomboidal 
prisms,  have  the  cleavage  unequal  parallel  to  their  races,  if  attain- 
able at  all  in  these  directions ;  and  according  to  the  third  law, 
the  cleavage  in  the  three  directions  will  prcNluce  faces  of  unlike 
lustre  and  general  appearance.  This  is  exemplified  in  gypsum :  in 
one  direction,  it  is  cleavable  with  great  facility  into  thin  lamins  of 
perfect  transparency,  and  highhr  polished  surfaces ;  in  a  second 
direction  the  crystalline  laminae  nrst  bend  and  then  break,  exhibit- 
ing a  surface  which  is  not  smooth,  nor  possessed  of  much  lustre  ; 
in  a  third  direction,  it  is  brittle,  and  breaks  immediately  on  at- 
tempting to  bend  it,  affording  a  surface  smoother  than  the  second, 
but  not  polished.  In  thick  masses,  the  second  and  third  cleavages 
are  scarcely  attainable.  Two  of  these  cleava^s  incline  at  an  ob- 
lique angle,  but  are  at  right  ancles  with  the  third. 

116.  Cleavage  is  said  to  h^oasal  when  in  a  form  it  is  parallel 
to  the  base,  (OP) ;  and  lateral,  when  parallel  to  the  lateral  planes. 
Prismatic,  when  parallel  to  the  lateral  planes  qdP,  (ilf  of  a  rhom- 
bic prism).  Diagonal,  in  a  rhombic  prism,  when  vertical  and  parallel 
to  the  planes  qdPod.  In  the  trimetric  sysiexn,  macrodiagonal,  \i 
parallel  to  the  longer  diagonal ;  brachydxagonal,  if  parallel  to  the 
shorter  dia^nal.  In  the  monoclinic  system^  clinodiagonal,  if 
parallel  to  the  inclined  lateral  axis  ;  orthodiagonal,  if  paraUel  to  the 
other  lateral  axis. 

In  some  cases,  rhombohedrons  have  a  cleavage  parallel  to  a  plane 
truncating  the  vertical  angle  ;  cleavage  is  then  described  as  ha^al,  it 
being  parallel  to  the  base  of  the  relat^  hexagonal  prism.  When  the 
cleavage  is  parallel  to  the  faces  of  a  rhombohedron,  it  is  styled 
rhombohedral.  Other  cleavages  are  described  by  mentioning  the 
particular  plane  with  which  they  correspond  in  direction. 

117.  M.  A.  Baudrimont  has  recently  observed  that  the  three  pri- 
mary rhombohedral  cleavases  of  calc  spar  are  not  always  absolutely 
equal,  and,  moreover,  that  there  are  other  cleavages  not  oefore  recog- 
nized. His  observations  seem  to  show,  that  wnile  the  fact  that  the 
vertical  axis  is  normally  an  axis  of  symmetry,  as  demonstrated  by 

10 
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the  crystallization,  and  by  optical,  thermotic  and  acoustic  investiga- 
tions, still  extrinsic  circumstances  cause  some  variations  from  per- 
fect symmetry  in  the  cleavage,  and  also  correspondingly  in  the  lus- 
tre and  transparency.  The  cleavages  observed  by  hmi  are  as  fol- 
lows : — 

1.  Parallel  to  the  faces  of  the  primary  rhombohedron. 

2.  Parallel  to  the  longer  diagonal  of  the  primary  faces. 

3.  Parallel  to  the  shorter  diagonal  of  the  primary  faces. 

4.  Parallel  to  different  secondary  planes. 

I.  Of  the^r5^  kind  the  cleavage  may  be, 

a.  Equal  in  three  directions,  (normal). — Rare.  Iceland  spar, 

b.  Equal  in  two  directions.     Less  rare, 

c.  Unequal  in  three  directions.     Common. 

IL  Of  the  second  kind,  the  cleavage  may  be, 

a»  In  a  single  direction.     Quite  common. 

b.  In  two  directions  unequal.     More  rare. 

c.  In  three  directions.     Very  rare. 

III.  Of  the  third  kind, 

a.  In  one  direction.     Very  rare. 

The  cleavage  parallel  to  the  longer  diagonal  has  long  been 
noticed. 

118.  The  varieties  of  cleavage  in  connection  with  the  actual 
forms  of  crystallization  lead  to  the  conclusion  that  there  are  at  least 
thirteen  fundamental  forms  among  crystals,  as  stated  on  page  25. 
The  three  forms,  the  cube,  the  regular  octahedron,  and  the  dodeca- 
hedron, belong  to  one  system,  the  monometric.  But  in  some  cases 
the  cleavage  is  cubicy  in  others  octahedral^  and  in  others  dodecahe- 
dral.  Hence  it  is  naturally  inferred  that  each  may  properly  be  con- 
sidered a  fundamental  form.  So  there  are  dimetric  crystals  with 
cleavage  that  affords  a  square  prism,  and  others  with  cleavage  that 
yields  a  square  octahedron.  The  same  reasoning  applies  to  all  the 
forms  mentioned  on  pages  23, 24.  These,  therefore  are  justly  styled 
the  fundamental  forms  in  crystallography ;  for  cleavage  is  the  pro- 
per basis  of  evidence  on  this  point. 

In  most  cases,  the  mineralogist  needs  seek  to  ascertain  only  the 
system  of  crystallization,  which  is  of  more  certain  knowledge. 


IV.    IRREGULARITIES  OP  CRYSTALS. 

119.  The  laws  of  crystallization,  when  unmodified  by  external 
causes,  produce  forms  of  exact  symmetry ;  the  angles  are  not  only 
equal,  but  also  the  polygonal  faces  of  crystals  and  their  several  di- 
mensions.    This  symmetric  harmony  is  however  so  uncommon. 
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that  it  oan  hardly  be  considered  other  than  an  ideal  perfection. 
Crystals  are  very  generally  distorted,  and  often  the  fiindamental 
fonns  are  so  completely  disguised,  that  an  intimate  familiarity  with 
the  possible  irregularities  is  required,  in  order  to  unravel  their  com- 
plexities. 

The  irregularities  of  crystals  may  be  treated  of  under  fonr 
heads:*  l.In^erfections  of  surface ;  3.  Variations  of  form  and 
dimensions;  3.  Internal  imperfections  and  impurities ;  4.  Vari- 
ations  of  angles. 

I.    IHPERFZCTIONS    IN   TUB   8UHFACEB   OF   CKTHTAL8. 

1.  Striated  Surfaces. 

130.  The  parallel  fiirrows  on  the  surfaces  of  crystals  are  called 
striee,  and  such  surfaces  are  said'  to  be  striated. 

Each  little  ridge  on  a  striated  surface  is  enclosed  by  two  narrow 
planes  more  or  less  regular.  These  planes  often  correspond  in  po- 
sition to  the  secondary  or  primary  planes  of  the  crystal,  and  we 
may  suppose  these  ridges  to  have  been  formed  by  a  continued  oscil- 
lation in  the  operation  of  the  causes  that  give  rise,  when  acting  an- 
intemiptedly,  to  enlarged  planes  By  this  means,  the  surfaces  of  a 
crystal  are  marked  in  parallel  tines,  with  a  succession  of  narrow 
danes  meeting  at  an  angle  and  constituting  the  ridges  referred  to. 
This  combination  of  dinerent  planes  in  the  formation  of  a  surface 
has  been  termed  the  oscillatory  combination.  The  horizontal  strin 
on  prismatic  crystals  of  quartz,  (fig.  35,  p.  80),  are  examples  of  this 
combination,  in  which  the  oscillation  has  taken  place  between  the 
prismatic  and  pyramidal  planes.  As  the  crystals  lengthened,  there 
was  apparently  a  continual  etTort  to  assume  the  termmal  pyramidal 
[danes,  which  effort  was  interruptedly  overcome  by  a  strong  tenden- 
cy to  an  increase  in  the  length  of  the  prism.  In  ttiis  manner,  crys- 
tals of  quartz  are  often  tapered  to  a  point,  without  the  usual  pyra- 
midal terminations. 

Cubes  of  pyrites  are  generally  striated  in  * 

■uch  a  way  that  the  striEe  on  adjacent  faces 
■re  at  right  angles  with  one  another,  as  in  the  r 
accompanying  figure.     These  lines  are  par- 
allel to  the  intersections  of  the  primary  sur- 
faces with  the  planes  of  a  pentagonal  dode- 
cahedron,  (fig.  43  and  44,  pi,   l),  the  most  ; 
common  secondary  of  pyrites ;  and  they  have  ; 
evidently  resulted   from   an  oscillation  be-  \ 
tween  the  primary  and  this  secondary. 

Diagonal   strise  sometimes  occur  on  the  inuppfi-. 

'faces  of  a  cube  showing  an  oscillatory  combination  between  the 

•  Jfcny  oftbefcllowing  facts,  witli  the  general  arrangeinent  of  tliflip,  are  $zb«ct«d 
tan  KwaiMnii'i  iroA  on  Cryrtrikgr^itT. 
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cube  aod  octahedron.  The  rhombic  dodecahedron  is  often  striated 
parallel  either  with  the  longer  or  the  »korier  diagonal  of  its  faces; 
the  former  resulting  from  an  oscillatory  combination  of  the  dode- 
cahedron with  the  regular  octahedron,  and  the  lattar  with  the  cube 
or  planes  bevelling  the  edges  of  the  cube,  as  in 
Apioaie.  The  accompanying  fi^re  represents 
a  distorted  crystal  of  magnetic  iron  from  Had- 
dam,  Ct.,  illustrating  the  OBcillation  between  the 
octahedron  and  dMecahedron.  The  faces  of  i 
trapezohedral  garnets  are  often  striated  parallel  j 
with  the  symmetrical  diagonal,  showing  an  os-  I 
cillatioQ  with  the  dodecahedron. 

Rhombohedrons  of  chabazite  and  red  silver 
ore  are  often  striated  parallel  to  the  terminal 
edges,   indicating  an  oscillatory  combinatioa 
between  the  primary  faces  and  a  secondary  plane   replacing  these 
edges. 

Prisms  of  tourmahne  are  very  commonly  bounded  by  three  con- 
vex surfaces,  owing  to  an  oscillatory  conminatioD  of  the  pluiea  a 
aod  e,  (figures  2  and  3  under  Tourmaline). 

121.  It  is  obvious  that  the  irregularities  described  must  some- 
times affect  the  angle  of  inclination  between  planes.  The  interfa- 
cial  angles  of  ^  rhombic  prism  are  thus  made  more  obtuse,  being 
sometimes  increased  15  or  20  d^ees,  and  occasionally,  as  just 
stated,  the  angles  are  lost  in  a  curved  surface.  This  seldom  leads  to 
important  error,  since  the  striations  generally  show  that  the  faces 
are  not  simple  planes.     Tremolite,  Tourmaline,  &c.,  are  examples. 

122.  The  striations  on  the  lateral  surfaces  of  foliated  mineraU 
like  mica  and  gypsum,  are  merely  the  edges  of  lamine. 

The  interposition  of  foreign  substances  in  parallel  lines  also  pro- 
duce striations.  Brewster  attributes  to  this  source  the  parallel  <Uag- 
onal  lines  in  some  rhombohedral  c^stals  of  calc  spar. 

Besides  striations,  the  surfaces  of  crystals  are  SOTnetimes  formed 
of  minute  crystals ;  such  are  the  faces  of  octahedral  crystals  of 
fluor,  consisting  of  minute  cubes.  Angular  markings  are  ^so  often 
observed,  as  on  quartz  crystals,  beryls,  &c.,  indicating  the  internal 
structure  of  the  crystal. 

2.  Cavernous  Crystals. 

123.  Crystals  not  unfrequently  occur  with  a  deep  pyramidal 
depression  occupying  the  place  of  each  plane,  as  e 

is  often  observed  in  common  salt,  alum  and  sul-  r\~ 
phur.  The  annexed  figure  represents  a  cavern- 
ous cube  of  salt.  In  the  solution  of  crystals, 
the  same  form  is  sometimes  obtained,  owing  to 
the  fact  that  the  centres  of  the  faces  yield  sooner 
than  the  edges  and  angles.  A  remarkable  cav- 
ernous crystal  of  pyrites,  from  Almerode,  is  de- 
scribed by  Hausmann.  It  is  an  enlonged  cube 
wUh  ila  upper  edges  replaced  by  faces  of  the 
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dodecahedron ;  but  instead  of  a  corresponding  replacement  of  the 
lateral  edffes,  a  deep  rectangular  channel  occupies  the  place  of  each, 
b  resembtes  a  cruciform  crystal  of  Harmotome ;  but  the  striations 
show  that  is  not  compound. 
8.  Curved  Surfaces. 

124.  Curved  surfaces  resulting  from  what  is  termed  oscillatory 
combination,  have  alreadjr  been  noticed.  Other  curvatures  pro- 
ceed firom  a  curvature  m  the  laminae  constituting  the  crystal. 
Crystals  of  diamond  have  convex  faces,  and  they  are  somenmes 
almost  spheres.  (See  fi^.  20,  page  79,  and  fig.  1,  under  Diamond). 
This  mode  of  curvature  in  which  all  the  faces  are  equally  convex, 
is  less  common  than  that  in  which  a  convex  surface  is  opposite  and 
parallel  to  a  corresponding  concave  surface.  Rhombonedrons  of 
spathic  iron  and  pearl  spar  are  usually  thus  curved,  as  is  shown  in 
f^^e  2  of  spathic  iron.  The  saddle  shaped  crystals  of  the  same 
mineral  (fig.  1)  are  remarkable  instances  of  several  curvatures  in 
the  same  face. 

A  singular  curvature  is  shown  in  the  accompany-  7 

i^  figure  of  white  iron  pyrites.  The  conical  crystals 
of  brown  zinc  blende  and  the  lenticular  and  conical 
crystals  of  gypsum,  are  other  examples.  Crystals 
of  quartz  are  sometimes  curved  and  twisted.  When 
this  takes  place  in  the  left-handed  and  right-handed 
crystals,  the  twist  is  to  the  right  or  left,  according 
as  the  crystal  is  right  or  left-handed.* 

The  surfaces  of  crystals  are  sometimes  rounded, 
in  consequence  of  having  been  partially  fused,  or 
dissolved.    The  globular  quartz  of  St.  Lawrence  Co.,  N.  Y.,  is  sup- 
posed by  Prof.  Emmons  to  have  been  thus  rounded. 

II.    VARIATIONS   IN    THE    FORMS    AND    DIMENSIONS    OF   CRYSTALS. 

125.  The  simplest  modification  of  form  in  crystals,  consists  in  a 
simple  variation  in  length  or  breadth,  without  a  disparity  in  similar 
secondary  planes.  The  distortion,  however,  extends  very  generally 
to  the  secondary  planes,  especially  when  the  elongation  of  a  crystal 
takes  place  in  the  direction  of  a  diagonal,  instead  of  the  crystal- 
lographic  axes.  In  many  instances,  one  or  more  secondary  planes 
are  obliterated  by  the  enlargement  of  others,  proving  a  source  of 
much  perplexity  to  the  young  student.  The  interfacial  angles  re- 
main constant,  unaffected  by  these  variations  in  form. 

As  most  of  the  difficulties  in  the  study  of  crystals  arises  from 
these  distortions,  this  subject  is  one  of  great  importance  to  the 
student. 

126.  Monometric  System, — A  cube  (figure  1,  plate  1)  lengthened 
or  shortened  along  one  axis,  becomes  a  right  square  prism,  (figure 

*  Fiffure  6,  under  quarts,  is  a /e/H-AoiuM  crystal,  as  is  apparent  from  the  relaliTe  situ- 
atioQ  of  the  plaoM  •  and  0. 


78  VBTaTALLOGKAFHr. 

50,  plate  1) ;  and  if  varied  in  the  direction  of  two  axes  is  changed 
to  a  rectangular  prism,  (figure  69,  plate  2).  Cubes  of  pyrites,  ga- 
lena, fluor  spar,  &c,,  are  generally  thus  distorted.  It  is  very  unu- 
sual to  find  a  cubic  crystal  that  is  a  true  symmetrical  cube. 

An  octahedron^afteneif  parallel  to  a  face  is  reduced  to  a  tabular 
crystal,  (fig.  8).  If  lengthened  in  the  same  direction,  it  takes  the 
form  in  figure  9 ;  or  if  still  further  lengthened  to  the  obliteration  of 
A',  it  becomes  an  acute  rhombohedron,  (same  figure). 


When  an  octahedron  is  extended  in  the  direction  of  a  line  be- 
tween two  opposite  edges,  it  has  the  general  form  of  a  rectangular 
octahedron  ;  and  still  further  extended,  as  in  figure  10,  it  is  changed 
to  a  rhombic  prism  with  dihedral  summits.  The  figure  represents 
this  prism  lying  on  its  acute  edge,  (spinel,  fluor,  magnetic  iron). 


) 


The  dodecahedron  lengthened  along  a  diagonal  between  the  obtuse 
solid  angles,  becomes  a  six-sided  prism  with  three-sided  summits,  as 
in  figure  U  ;  and  shortened  in  the  same  direc-  u 

tion,  is  a  short  prism  of  the  same  kind,  (fig.  13). 
Both    resemble    secondaries    to  a  rhombohe- 
dron, and   are   common   in  garnet   and  zinc 
blende.     When  lengthened  in  the  direction  of  / 
one  of  the  crystallographic  axes,  it  becomes  a  ( 
square  prism  with  pyramidal  summits,  (fig.  12),  * 
and  shortened  along  the  same  axis  it  is  reduced 
to  a  square  octahedron  with  truncated  basal 
ao^ea,  (figure  14). 

The  trapezohedron  is  still  more  disguised  by  its  distortions. 
When  elongated  in  the  line  of  an  octahedral  axis  it  assumes  the 
fwin  in  figure  15,  and  still  farther  lengthened,  to  the  obliteration  of 
soma  of  the  jdanes,  becomes  a  scalene  £)decahedron,  (fig.  16).    This 
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baa  been  observed  in  floor  spar.     If  the  elongation  takes  |Jaoe 
along  a  crystallograj^ic  axis,  it  changes  to  a  double  eight-aided  pyr- 


amid with  four-sided  summits,  (fi^.  17) ;  or  if  these  summit  planes 
are  obliterated  by  a  farther  extensiOD,  it  becomes  a  complete  eight* 
sided  double  pyramid,  (figure  18). 

Still  more  complex  forms  are  of  occasional  occurrence  among 
moaometric  crj'stals,  esi>ecially  when  modified  by  secondary  planes. 
Figure  19  represents  a  garnet  from  Monzouibei^ ;   it  is  a  combina- 


tion of  the  dodecahedron  and  trapezohedron  ;  bat  the  crystal  is  so 
altered  by  distortion,  that  only  four  dodecahedral  faces  (e)  remain 
and  sixteen  of  the  trapezohedral,  (a^ ;  and  the  latter  are  of  very  une- 
qual size.  Fimire  20  is  a  distorted  form  of  diamond.  It  is  short- 
ened in  the  direction  of  a  diagonal,  so  that  only  two  octahedral 
planes  (a)  remain,  and  12  out  of  48  planes  o' — the  six  around  each 
a,  (see  fig.  25,  plate  1).  Figure  31  represents  a  crystal  of  Galena 
from  Rossie.  It  is  a  shortened  cube ;  the  lateral  faces  are  very 
irreg^arly  curved,  and  consist  of  the  primaiy  faces  of  the  cube 
and  the  planes  truncating  the  lateral  edges,  bome  of  the  terminal 
edges  are  also  truncated.  The  crystal  is  surmounted  by  a  low  pyr- 
amid, consisting  of  four  planes  on  each  of  the  angles  and  e(%es, 
which,  owing  to  the  distortion,  do  not  occur  elsewhere  on  the  crys- 
tal. The  cleavages  of  the  crystal  easily  explain  the  relations  of  the 
several  planes  to  the  primary. 

127.  The  annexed  figure  of  calcite  (fig.  22)  repreaents  a  acaleiie 
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dodecahedron,  with  its  apices  replaced  by  planes  of  the  primary 
rhombohedron. 


22 


28 


Calcita. 


OiJoite. 


A  distorted  form  of  the  same  from  Rossie  is  shown  in  figure  23, 
which  appears,  however,  to  be  an  eight-sided  prism,  boun&d  late- 
rally by  the  planes  R,  e\  e^  and  R,  and  their  opposites,  and  termi- 
nated by  the  remaining  planes  of  figure  22.  The  annexed  figures 
of  quartz,  (fig.  24  and  25,)  represent  distorted  forms  of  this  mineral, 
in  which  some  of  the  pyramidal  faces  by  enlargement,  displace  the 
prismatic  faces,  and  nearly  obliterate  some  of  the  other  pyramidal 
faces. 


24 


Qnarts. 


Quits. 


Fi^re  4  and  5  under  Quartz  are  other  crystals  less  distorted. 
The  inclination  of  R  on  a  or  a!'  is  the  same  in  all  the  various  dis- 
torted forms ;  and  by  measuring  the  angles,  and  also  by  observing 
the  similar  surfaces  of  like  planes,  the  homologous  parts  may  be 
distinguished,  however  much  disguised.  The  angle  a  on  a  around 
the  prism  is  120^ ;  and  consequently  if  an  an^e  of  this  size  is 
made  out,  the  edse  corresponding  may  be  set  down  as  one  of  the 
lateral  edges  of  the  prism.  Thus  with  the  goniometer,  and  the 
principle  that  like  planes  are  like  in  surfaoe,  and  noting  also  the 
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cle&vage,  if  any  exists,  we  may  develop  the  whole  character  of  a 
crystal,  however  much  dismiised. 

Figure  26  of  apatite  is  the  same  form  that  is  represented  in  figure 
S7.  but  greatly  distorted.  The  planes  e'  e,  e",  between  P  and 
tberightM,areenlarged,  while  the  corresponding  planes  below  are 
in  part  obliterated.     By  observing  that  similar  {Janes  are  lettered 


alike,  the  two  figures  may  be  compared  throughout.  Figure  28 
represents  a  hexagonal  prism  of  beryl  distorted  so  as  to  resemble  a 
liiombic  prism,  with  the  acute  lateral  edges  truncated,  two  oppo- 
lite  planes  M  being  nearly  obliterated  by  the  extension  of  the  other 
four. 

Curved  Cryitalt. 

128.  Curves  in  imbedded  crj'stals  are  of  frequent  occurrence  ; 
and  in  implanted  crystals  they  are  not  very  uncommon.  The  an- 
nexed figure  of  quartz  (Rg.  20)   illustrates  this  kind  of  distortion '. 


QUTti.  Dnrl,  Hour 

the  same  is  described  by  Beck  as  occurring  in  the  apatite  of  S 
Lawrence  Co.,  N.   Y.     Six-sided  prisms  of  calcite  are  occasion- 
allv  curved  in  the  same  manner. 

In  many  species,  the  crystals  appear  as  if  they  had  been  broken 
transversely  into  many  pieces,  a  slight  displacement  of  which  has 

gVen  a  curved  form  to  the  prism.  This  is  common  in  tourmaline  and 
ryl-     Theberylsof  Monroe,  Conn.,  often  present  these  interrupted 
curvatures,  as  represented  in  figure  30. 

129.  Verj-  singular  curvatures  are  described  by  Herachel,  (Phil. 

Mag.  1833,  ii.  110),  as  occurring  in  crj'stalline  plates  of  ice  ad- 

henng  to  stems  of  plants.     These  plates  were  implanted  longi- 
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tudinally  on  opposite  sides 
of  the  stem,  and  curved  so 
far  around  as  nearly  to  en-  "V 
circle  it.  They  had  a  fibrous  /  '  , 
look,hke  some  varieties  of  |Ji  [  l] 
gVpsum.  The  author  has  v&.  IJ 
observed  similar  crystalhza- 
tions  in  the  vicinity  of  New 
Haven.  The  plates  were  at- 
tached to  a  single  side  of  the 
stem,  and  curving  around, 
almost  enclosed  it  hke  a 
cylinder.  An  instance  of 
the  same  on  a  stone  wall 
has  been  observed  by  Prof. 
Rigaud.  The  plates  of  ice 
were  attached  to  the  edges 
of  the  stones  and  curved 
away  from  the  mortar. 
They  were  found  only  on  a 
part  of  the  wall  recent- 
fy  built.  Prof.  Locke  of 
Cincinnati,  has  described 
(American  Jour,  of  Science, 
xlii,  206)  similar  crystalliza. 
tions  of  alabaster  (gypsum)  from  the  mammoth  cave  of  Kentucky. 
"  Alabaster  rosettes"  occur  there  a  fool  in  diameter,  consisting  of  a 
disk  surrounded  by  circles  of  leaves  rolled  elegantly  outward  ;  and 
tortuous  vines  with  tendrils,  and  curled  leaves,  are  beautifully  im- 
itated. 


III.    INTERNAL    IHFEBFECTIONB    AND    IHPUKITIBa. 

130.  The  transparency  of  crystals  is  often  destroyed  by  dis- 
turbed crystallization,  or  by  impurities  taken  up  from  the  solution 
during  the  process  of  crystallization.  Oxyd  of  iron,  chlorite,  pyrites, 
silica,  and  alumina,  are  among  the  most  common  of  these  impuri- 
ties. Any  mineral,  indeed,  that  may  be  dissolved  of  mechanically 
suspended  in  the  menstruum  with  the  crystallizing  mineral,  may  be 
thus  entangled  and  forced  into  the  constitution  ofcrystals. 

The  impurities  often  take  a  symmetrical  arrangement.  In  gen- 
eral, foreign  matter  collects  most  abundantly  about  the  centre  and 
along  the  dic^nals,  and  also  in  planes  between  the  centre  and  edges 
of  the  crystal.  The  latter  taking  place  in  the  cube,  produces  an 
arrangement  similar  in  form  to  the  cavernous  cubes  above  de- 
scribed. 
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In  chiastolite,  the  foreign  matter  is  arranged  about  the  central 
axis,  and  in  planes  running  from  this  axis  to  the  edges,  and  also 
about  the  lateral  edges  and  exterior  surface  of  the  crystal,  (see  fig- 
ures under  Andalusite).  Dr.  Jackson  has  observed  the  same  in 
staurotide.  Tremolite  has  also  been  observed,  according  to  Nau- 
mann,  with  an  interior  tesselated  structure,  like  chiastolite.  It  had 
crystallized  in  contact  with  pulverulent  carbonate  of  lime  and  mag- 
nesia.  Fluor  spar,  common  salt,  and  numerous  other  species,  some* 
times  present  similar  appearances.  The  zircons  of  St.  Lawrence 
County,  New  York,  often  have  a  tesselated  structure.  Some  crys- 
tals are  srayish-white  with  the  exception  of  the  angles,  which  are 
bri^t  cnestnut-brown,  either  of  a  uniform  color,  or  in  parallel 
stnpes  about  the  plane  o',  (see  fig.  under  Zircon).  In  one  crystal 
from  this  region.  Professor  Beck  found  a  nucleus  of  carbonate  of 
lime,  and  it  is  probable,  as  he  suggests,  that  the  white  coloring  mat- 
ter thus  symmetrically  arranged/is  carbonate  of  lime. 

In  many  instances,  the  foreign  matter  lies  in  layers  parallel  with 
some  of  the  exterior  planes.  This  is  often  noticed  in  crystals  of 
quartz,  in  which  there  are  layers  of  different  colors  parallel  with 
the  faces  of  the  terminal  pyramids.  In  this  way  transparent  crys- 
tals sometimes  have  an  exterior  coating  of  an  opaque  white  color. 
Tabular  crystals  of  heavy  spar  are  often  banded  parallel  with  the 
lateral  faces. 

The  mica  from  Jones's  creek  near  Baltimore,  contains  opaque 
lines  or  bands  in  concentric  hexagonal  figures,  which  arise  from 
the  same  cause.  In  one  specimen  the  meeting  of  two  hexag- 
onal figures  indicated  a  compound  structure,  or  twin  crystalliza- 
tion, a  fact  not  apparent  from  any  peculiarity  on  the  surface  of  the 
mica.  A  mica  from  New  Hampshire  has  similar  markings,  and  in 
one  transparent  specimen  in  the  cabinet  of  Dr.  Jackson  of  Boston, 
there  are  broad  bands  of  a  deep  black  color  meeting  at  angles  of 
120°  and  60°  the  angles  of  the  crystal. 

131.  Among  the  most  remarkable  impurities  are  the  drops  of 
liquids  that  occur  in  many  crystals.  In  some  cases  they  appear  to 
be  simply  water  or  a  solution  of  the  mineral  itself,  and  when  ex- 
posed by  fracture,  crystallization  takes  place  on  evaporation.  In 
other  instances,  they  are  resinous  fluids  of  different  kinds,  as  first 
detected  by  Sir  David  Brewster  in  topaz,  quartz,  and  other  minerals. 

The  same  author  has  discovered  in  topaz  innumerable  micro- 
scopic crystals  arranged  more  or  less  in  extensive  layers,  though 
sometimes  in  concentric  arches  or  radiations,  among  which  were 
many  different  forms,  as  the  tetrahedron,  the  cube  and  its  seconda- 
ries, rhombohedron,  hexagonal  plates,  prism  with  plane  and  pyra- 
midal summits,  flat  octahedron  more  or  less  modified,  rectangular 
plates.  Some  of  the  tesseral  crystals  melt  easily  and  others  not  at 
all ;  and  of  the  rest,  some  are  of  easy  fusibility,  others  of  diffi- 
cult, and  others  infusible  :  so  that  at  least  five  different  substan- 
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ces  were  indicated.*  A  microscopic  examination  of  iridescent 
feldspar  has  brought  to  light  that  in  some  cases  it  contains  minute 
crystals  of  specular  iron  disseminated  through  it,  to  which  the 
peculiar  iridescence  is  owing. 


IV.    VARIATIONS    IN    THE    ANGLES    OF    CRYSTALS. 

• 

132.  The  greater  part  of  the  distortions  described,  leave  unal- 
tered the  interfacial  angles  of  crystals.  But  those  imperfections  that 
produce  convex,  curvmg  or  striated  faces,  necessarily  cause  vari- 
ations, as  explained  on  pp.  76,  77.  The  surfaces  of  larger  crystals 
often  have  a  composite  character,  as  a  magnifying  glass  will  show» 
if  not  visible  to  the  naked  eye ;  thev  appear  as  if  there  had  been 
a  tendency  to  the  formation  of  smaller  crystals  while  the  crystal 
was  enlarging.  The  polygonal  markings  on  quartz  crvstals  are 
of  this  character.  Octahedrons  of  fluor  sometimes  have  the 
faces  made  up  of  little  cubes.  Such  a  cause  produces  more  or 
less  irregularity  in  the  planes  and  their  inclinations.  Sometimes 
whUe  enlargement  is  in  progress  and  far  advanced,  portions  of  a 
crystal  become  more  or  less  independent  in  their  crystallization, 
and  thus  quite  large  variations  from  symmetry  result,  exhibited  either 
in  the  unnatural  protuberance  or  breadth  of  certain  parts,  or  a 
subdivision  into  distinct  cr}'stals. 

133.  Besides  imperfections  from  these  sources,  there  are  others 
derived  from  the  presence  of  impurities,  entangled  in  the  crystal- 
lizing mineral.  Such  impurities,  although  in  many  instances  sym- 
metrically arranged,  still  influence  unfavorably  the  form  of  the 
crystal ;  the  foreign  particles  are  guided  in  an  imperfect  degree  by 
the  forces  of  the  crvstallizing  molecules,  and  have  not  the  powers 
of  arrangement  in  themselves  which  can  carry  each  to  its  place ; 
and  hence  impure  crystals,  as  macles,  commonly  differ  much  in  their 
angles.  When  these  foreign  ingredients  are  not  thus  symmetric- 
ally arranged,  their  injurious  effect  on  the  form  is  even  more  stri- 
king ;  and  there  are  few  cases  of  crystals  of  large  size,  in  which 
sucn  impurities  do  not  exist. 

According  to  the  measurements  of  calc  spar  by  A.  Baudri- 
mont,  the  rhombs  of  this  mineral  seldom  have  the  three  angles  at 
summit  perfectly  identical. 

134.  The  variations  of  angle  just  alluded  to,  are  of  no  constant 
character,  and  are  therefore  imperfections.  A  cube  under  some  cir- 
cumstances may  have  the  angle  of  a  rhombic  prism ;  but  the  iden- 
tity of  the  similar  faces,  and  the  tesseral  character  in  the  modifi- 
cations of  the  crystal,  will  still  be  apparent;  the  six  bounding 

*  See  fartber  on  this  subject,  Trans.  R07.  Soc.  of  Edinburg,  for  1823  and  1826  ;  and 
TrankBoy.  So&  London,  1847,  xri,  11;  ako  Amer.  Jour.  Science,  ai,  214^  182*7,  and  [t] 
T,  420, 1848. 
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planes  will  be  alike  in  lustre,  cleavage,  hardness,  and  striae,  however 
much  the  andes  may  vary,  and  this  is  never  the  case  with  any  but 
equilateral  solids.  The  distribution  of  modifying  planes  will  prove 
in  like  manner  the  perfect  similarity  of  the  edges  and  angles.  So 
in  a  form  resembling  a  rhombohedron,  if  the  angles  at  the  lateral 
edses  differed  fundamentally  from  one  another,  the  edges  would  be 
unlike,  and  the  modifications  would  be  monoclinic,  (or  those  of  an 
oblique  rhombic  prism),  instead  of  rhombohedral.  Thus  by  means 
of  the  modifications  and  physical  characters,  as  already  illustrated, 
we  may  distinguish  without  difficulty  between  accidental  varia- 
tions and  those  of  a  fundamental  character. 

The  angles  of  crystals  are  varied  also  by  temperature.  But  this 
kind  of  variation  depends  on  the  nature  of  matter  or  its  relation  to 
heat,  and  is  not  properly  noticed  in  this  place. 


V.  DETERMINATION  AND  MEASUREMENTS  OF 

CRYSTALS. 

135.  Owing  to  the  irregular  variations  of  form  in  crystals,  it  is 
evident  that  the  shape  alone  will  seldom  be  sufficient  to  determine 
the  system  of  crystallization.  The  indications  giving  important  aid, 
may  be  briefly  reviewed.  ^^ 

136.  a.  cleavage. — Cleavage  being  alike  parallel  to  like  faces, 
and  unlike  parallel  to  unlike  faces,  if  a  cube  affords  three  equal  rec- 
tangular cleavages,  (equal  in  ease  and  alike  in  lustre),  the  form  must 
be  monometric  ;  if  two  equal  rectangular  cleavages,  it  is  dimetric ; 
if  three  unequal,  it  is  trimetric.  Again,  if  the  angle  between 
the  cleavage  planes  is  oblique,  this  gives  farther  evidence  as  to  the 
system,  as  the  principles  already  explained  sufficiently  elucidate. 

137.  6.  Lustre,  Hardness,  (folor,  Character  of  Surfaces. — Like 
planes  are  like  in  lustre,  hardness,  striae,  whatever  may  be  the  vari- 
ations in  size.  Hence,  if  a  cube  has  like  strise  on  all  its  six  sides, 
the  form  is  plainly  monometric  ;  but  if  the  surface  of  one  of  its 
opposite  sides  differs  from  that  of  the  others,  the  form  belongs  to 
some  other  system.  So  hardness  and  color  often  differ,  and  lustre 
almost  uniformly,  for  unlike  planes.     (See  beyond,  under  Color). 

138.  c.  Refraction,  Polarization. — As  explained  on  a  following 
page,  the  system  of  crystallization  has  generally  a  direct  relation  to 
the  polarizmg  properties  of  the  crystal.  When  we  have  but  frag- 
ments of  a  mineral,  this  mode  is  highly  important ;  and  it  is  espe- 
cially useful  for  the  species  of  mica,  whose  external  form  is  seldom 
well  developed.  Micas  of  the  same  form — a  hexagonal  prism — have 
thus  been  shown  to  belong  to  distinct  systems,  the  hexagonal  and 
trimetric. 

139.  d.  Heat,  Elasticity. — The  properties  of  crystals  as  regards 
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the  conduction  of  heat,  and  their  elasticity,  have  a  direct  depend- 
ence on  their  crystalline  form ;  but  the  means  of  making  observa- 
tions on  these  points  are  not  yet  easily  obtained,  and  require  much 
skill  in  their  application. 

140.  e.  Character  of  the  modifications  of  crystals. — The  position 
of  planes  upon  crystal  is  an  unerring  guide  to  the  system  of  crys- 
tallization, when  the  crj'stal  is  much  modified,  (except  in  some  of 
the  grosser  distortions,),  and  may  serve  to  correct  deductions 
from  measurements.  If  a  cube  is  found  to  have  slightly  oblique 
angles  on  measurement,  and  still  the  edges  are  all  modified  alike, 
and  the  angles  also  alike,  there  is  good  evidence  that  the  crystal  is 
monometric,  for  only  like  parts  of  a  crystal  are  alike  in  their  modi- 
fications. If  the  crystal  were  rhombohedral,  as  the  apparently 
oblique  angle  might  be  thought  to  imply,  there  would  be  two  kinds 
of  edges  to  the  rnombohedron,  and  two  kinds  of  solid  angles,  to  be 
modified  differently.  If  a  cubical  crystal  has  different  planes  in 
number  or  inclination  on  a  set  of  lateral  edges  from  what  it  has  on 
the  basal,  the  form  must  be  dimetric.  The  same  principle  is  easily 
applied  to  other  cases. — In  such  examinations,  the  characters  men- 
tioned in  the  following  table  should  be  noted : — 

1.  All  ed^^  modified  alike. 

2.  Angles  trunc.  or  repL  ' 
8  or  6  similar  planes. 


ke.) 


Monometric 
System. 


1.  All  edges  not 
modifi^  alike. 

2.  7\eo*  or  none 
of  the  angles  < 
trunc.  or  repL 
by  3  or  6  simi- 
lar planes. 


Number  of  similar  planes  at  extremities  )  Hexagonal 
of  cryntal  8  or  some  multiple  of  8.  )     System. 


The  ituDfriorhsL- 
sal  modincations  in 
front  not  Himilar  to 
the  corroHponding  ^ 
inferior  in  front  or 
superior  behind. 


two  avproximaU  \  g^^ 
ami.  pL  mipossible  )     •' 

Two  adjacent ^  or  }  Moiroou- 
two  approximate  >     nio 
sim.  pL  possible.   )  System. 


Number  of  sim- 
ilar planes  at  ex- 
tremities of  crys-  * 
tal,  neither  8  nor 
a  multiple  of  3. 


N.  B.  The  Ri^ht  Rhomboidal  Prwm  on  its  Rhombo<dal 
bftM  RMj  be  dittinfuishcd  from  the  other  ricbt  prfnm  by  the 
dinimilar  modifieationt  of  iti  Isteral  mod  oanl  adfee  and 
anflet. 

1.  Similar  planes' 
at  each  base  either 
4  or  8  in  number.  ^  Dnoenuo 

2.  All  lat  edges  f  System, 
(if  modified)  siroiL  I 
trunc  or  beveledf  J 


TTie  eupcrior  ba- 
sal modincations  in 
front  similar  to  the 
corresponding  in- 
ferior in  front,  or 
superior  behind. 


i 


1.  Similar  planes' 
at  each  base  either 
2  or  4  in  number. 

2.  All  lat  edges 
(if  modified)  not 
simil  truncated  or 
beveled.f 


TRDcn- 

EIO 

System. 


*  The  rbombobedron  it  the  only  solid  iDcIuded  id  this  divisioa,  any  of  wboee  angles  admit  of  a 
or  riidaeement  by  three  or  six  planes. 

t  Tke  tminal  edns  of  the  octahedrons  are  here  tensed  lateral,  in  order  that  these  statements  may  be  |M- 
wally  appUoable  both  to  prisms  and  octahedrons. 
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The  following  are  important  laws  for  determining  dissimilarity  of 

E lanes,  and  their  application  will  often  prove  a  similarity  where, 
*om  the  great  dissimilarity  in  the  size  of  the  planes,  it  was  not  sup- 
posed to  exist. 

1.  Planes  equally  inclined  to  the  same  plane,  are  similar. 

2.  Planes  equally  inclined  to  similarplanes,  are  similar. 

141.  /.  Measurements  of  angles. — The  importance  of  this  means 
of  ascertaining  the  system  of  crystallization  is  obvious.  As  has 
been  implied,  (see  pp.  76,  84),  it  may  lead  to  erroneous  deductions  ; 
but  in  most  cases  it  enables  us  to  correct  conclusions  drawn  from 
other  sources.  It  generally  gives  essential  aid  in  carrying  out  the 
mode  of  discrimination  last  laid  down. 

USE    OP    GONIOMETERS. 

142.  The  angles  of  crystals  are  measured  by  means  of  instru- 
ments called  Goniometers, 

143.  a.  Common  Goniometerj  called  also,  Hauy*s  Goniometer, — 
The  simplest  of  these  instruments,  called  the  Common  Goniometer, 
is  here  represented.  It  consists,  1,  of  a  semicircular  arc  graduated 
to  de^ees,  and,  consequently,  measuring  180'^ ;  2,  two  arms,  one 
of  which,  oi,  is  stationary,  or  admits  only  of  a  sliding  motion  back- 
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ward  and  forward,  by  means  of  the  slits,  gh,  ik.  The  other  arm 
turns  on  o,  the  centre  of  the  arc,  as  an  axis ;  there  is  also  a  sUt,  np, 
in  this  arm.  By  means  of  these  slits,  the  parts  of  the  arms  below 
0,  that  is,  aOf  co,  may  be  shortened,  which  is  found  necessary  for  the 
measurement  of  small  crystals.  The  faces,  whose  inclination  is  to 
be  measured,  are  applied  between  the  arms  ao,  co,  which  are  opened 
till  they  just  admit  the  crystal,  and  are  seen  to  be  closely  applied  to 
the  surfaces  of  the  same.  This  should  be  determined  by  close 
examination,  holding  it  at  the  same  time  up  to  the  light  and  obserV' 
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ins  that  no  light  passes  between  the  ann  and  the  plane  of  the  crys* 
tal.  The  number  of  degrees  on  the  arc,  between  k  and  the  left 
edge  of  d,  (this  edge  being  in  the  line  of  the  centre  o  of  the  arc),  is 
the  required  angle. 

For  measuring  crystals  partially  imbedded,  the  arc  is  usually 
jointed  at/,  so  that  the  part,  of,  may  be  folded  back  on  the  other 
quadrant.  When  the  angle  has  been  measured,  the  arms  are 
secured  in  their  place  by  the  screw  at  o,  and  the  arc  restored  to  its 
former  position,  and  there  fastened  by  the  bar,  mo.  The  angle  may 
now  be  read  off.  The  arms  sometimes  admit  of  being  separated 
from  the  arc,  in  order  to  obtain  more  conveniently  the  required 
angle.  They  majr  then  be  adjusted  to  the  arc  in  a  very  simple 
manner,  which  will  be  understood  by  the  observer  without  expla- 
nation, and  the  angle  read  off  as  above. 

When  a  goniometer  is  not  at  hand,  approximate  results  may  be 
obtained  by  means  of  an  extemporaneous  pair  of  arms,  made  carefully 
of  mica,  or  even  of  Bristol  board.  After  taking  the  angles  with  them 
in  the  manner  explained,  place  them  on  a  sheet  of  paper,  and  with 
a  pencil  and  ruler  lay  off  the  angle  by  drawing  lines  parallel  with, 
or  in  the  direction  of,  each  arm  of  the  forceps.  This  angle  majy 
then  be  measured  by  means  of  a  graduated  arc,  or  a  scale  of  chorcls 
or  tangents,  either  of  which  is  usually  to  be  found  in  a  box  of 
mathematical  instruments,  or  may  be  obtained  separately  at  the 
shops :  or  it  may  be  measured  by  applying  the  arms  directly  to  the 
graduated  arc. 

The  results  obtained  with  a  common  goniometer  are  seldom 
within  a  quarter  of  a  degree  of  truth.  It  is,  however,  sufficiently 
accurate  for  common  use.  For  polished  crystals,  we  have  a  much 
superior  instrument  in  the  Reflective  Goniometer  of  WoUaston. 

144.  b.  The  Reflective  Goniometer  of  WoUaston, — The  reflec- 
tive goniometer  is  represented  in  the  annexed  figure.  The  princi- 
ple on  which  this  instrument  is  constructed  may  be  understood  by 
reference  to  the  following  figure,  which  represents  a  crystal,  whose 
angle,  abc,  is  required. 

The  eye  at  P,  looking  at  the  face  of  the  crystal, 
6c,  observes  a  reflected  image  of  m,  in  the  direc- 
tion oi Pn,  The  crystal  may  now  be  so  chansed  in*' 
its  position,  that  the  same  image  is  seen  reflected 
W  the  next  face,  and  in  the  same  direction,  Pn. 
To  effect  this,  the  crystal  must  be  turned  around, 
until  ahd  has  the  present  direction  of  he.  The  angle  dbc^  measures, 
therefore,  the  number  of  degrees  through  which  the  crystal  must  be 
turned.  But  dhc,  subtracted  from  180^,  equals  the  required  anffle 
of  the  crystal,  abc.  The  crystal  is,  therefore,  passed  in  its  revcfc- 
tion  through  a  number  of  degrees,  which  subtracted  from  180^  give 
the  required  angle.  This  angle  evidently  might  be  measured  by 
attaching  the  crystal  to  a  graduated  circle,  which  should  turn  witn 
the  crystal. 
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This  object  is  conTeniently  accompliahe<i  by  the  ingenious  and 
simple  contrivance  of  Wollaston. 

AB  is  the  circle,  gradua-  !*  _ 

ted  to  half  degrees.  By 
means  of  the  vernier,  v, 
minutes  are  measured.  The 
wheel  m  is  attached  to  the 
main  axis,  and  moves  the 
graduated  circle,  together 
with  the  adjusted  crystal,  n 
The  wheel  n  is  connected 
with  an  axis  that  passes 
through  the  main  axis, 
(which  is  hollow  for  the 
purpose),  and  moves  merely 
the  parts  to  which  the  crys- 
tal IS  attached,  in  order  to 
aid  in  its  adjustment.  The 
contrivances  for  the  adjust- 
ment of  the  crystal  are  at 
p,  q,  r.  To  use  the  instrument,  it  must  be  placed  on  a  small  stand 
or  table,  and  so  elevated  as  to  allow  the  observer  to  rest  his  elbows 
on  the  table.  The  whole,  thus  firmly  arranged,  is  to  be  placed  in 
front  of  a  window,  distant  from  the  same  from  six  to  twelve  feet, 
with  the  axis  of  the  instrument  parallel  to  it.  Before  operation,  a 
dark  line  should  be  drawn  below  the  window  near  the  floor,  parallel 
to  the  bars  of  the  window ;  or,  what  is  still  better,  on  a  slate  or 
board,  placed  before  the  observer  on  the  table. 

The  crystal  is  attached  to  the  moveable  plate  q,  by  a  piece  of 
wax,  and  so  arranged,  that  the  edge  of  intersection  of  the  two 
planes  including  the  required  angle,  shall  be  in  a  line  with  the  axis 
of  the  instrument.  This  is  done  by  varying  its  situation  on  the 
plate  q,  or  the  situation  of  the  plate  itself,  or  by  means  of  the  adja- 
cent joints  an<i  wheel,  r,  s,  p. 

When  apparently  adjusted,  the  eye  should  be  brought  close  to  the 
crystal,  nearly  in  contact  with  it,  and  on  looking  into  a  face,  part 
of  the  window  will  be  seen  reflected,  one  bar  of  which  must  be 
selected  for  the  experiment.  If  the  crystal  is  correctly  adjusted, 
the  selected  bar  will  appear  horizontal,  and  on  turning  the  wheel,  n, 
till  this  bar,  reflected,  is  observed  to  approach  the  dark  line  below, 
seen  in  a  direct  view,  it  will  be  found  to  be  parallel  to  this  dark  line, 
and  ultimately  to  coincide  with  it.  If  there  is  not  a  perfect  coinci- 
dence, the  adjustment  must  be  altered  until  this  coincidence  is 
obtained.  Continue  then  the  revolution  of  the  wheel,  n,  till  the 
same  bar  is  seen  by  reflection  in  the  next  face,  and  if  here  there 
is  .nlso  a  coincidence  of  the  reflected  bar  with  the  dark  line  seen 
direct,  the  adjustment  is  complete ;  if  not,  alterations  must  be 
12 
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made,  and  the  first  face  again  tried.  A  few  successive  trials  of  the 
two  faces,  will  enable  the  observer  to  obtain  a  perfect  adjustment. 

After  adjustment,  180^  on  the  arc  should  be  brought  opposite  0 
on  the  vernier.  The  coincidence  of  the  bar  and  dark  line  is  then 
to  be  obtained,  by  turning  the  wheel  n.  As  soon  as  obtained,  the 
wheel  m  should  be  turned  until  the  same  coincidence  is  observed, 
by  means  of  the  next  face  of  the  crystal.  If  a  line  on  the  gradu- 
ated circle  now  corresponds  with  0  on  the  vernier,  the  ancle  is  im- 
mediately determined  by  the  number  of  degrees  marked  bv  this 
line.  If  no  line  corresponds  with  0,  we  must  observe  which  line 
on  the  vernier  coincides  with  a  line  on  the  circle.  If  it  is  the  18th 
on  the  vernier  and  the  line  on  the  circle,  next  below  0  on  the  ver- 
nier, marks  125^,  the  required  angle  is  125^  18' ;  if  this  line  marks 
125°  30',  the  required  angle  is  125°  48'. 

Some  goniometers  are  furnished  with  a  small  polished  reflector 
attached  to  the  foot  of  the  instrument,  below  the  part  8  y,  and 
placed  at  an  oblique  angle  so  as  to  reflect  a  bar  of  the  wmdow. 
This  is  an  important  improvement,  as  the  reflected  bar  answers  the 
purpose  of  the  line  drawn  below  the  window,  and  is  more  conven- 
iently used.  This  reflector  may  be  easily  added  to  the  common 
instruments,  placing  it  at  an  angle  of  about  45^,  or  such  as  will 
reflect  the  bar  to  the  eye  when  looking  towards  the  crystal  while 
observing. 

145.  miticherlicVs  Goniometer  has  a  small  lens  mounted  in  a 
tube  for  sighting  the  crystal ;  but  the  lens  diminishes  so  much  the 
light  reflected  by  the  crystal  to  the  eye,  that  it  is  not  of  much 
value.  This  instrument  is  furnished  also  with  a  micrometer  screw 
for  aid  in  turning  the  graduated  circle,  and  certain  valuable  con- 
trivances for  adjusting  the  crystal. 

Mohs*s  Goniometer  difiers  from  Wollaston's  mainly  in  having 
the  circle  horizontal. 

146.  BahineVs  Goniometer  has  a  horizontal  ^aduated  circle. 
The  crystal  is  placed  at  centre  on  the  axis,  with  uie  edge  vertical. 
There  are  two  glasses  mounted  horizontally,  with  tubes  and  cross 
threads,  for  sighting  the  crystal :  both  are  attached  to  the  gradua- 
ted arc,  one  moveable,  the  other  fixed.  The  crystal  is  so  placed 
that  one  face,  (of  the  two  including  the  required  angle),  on  being 
viewed  through  the  moveable  glass  reflects  the  sight-threads  of  the 
other  glass  :  it  is  then  turned  around  till  the  other  face  gives  the 
same  reflection.  The  arc  through  which  the  crystal  is  revolved,  is 
then  read  ofi'on  thegraduated  circle. 

147.  Adelman's  Goniometer  is  an  ingenious  contrivance,  made  at 
Paris,  combining  a  common  and  a  reflecting  Goniometer.  It  ii 
much  less  costly  than  Wollaston's. 

148.  In  goniometrical  measurements,  a  knowledge  of  the  follow- 
ing simple  principle  in  mathematics  is  of  creat  importance.  "  The 
Jiunijof  the  three  angles  of  a  triangle  equals  180°,"  or,  in  more  gen- 
eral te/mS;  "  The  sum  of  the  angles  of  a  polygon  equals  twice  ae 
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^naf^y  right  angks  a$  there  are  sides  less  two**  If  there  are  five 
sides,  the  figure  contains  2x(5— 2)=6  right  angles,  or  540^. 

Havii^  measured  Qab,  (see  fig.,  p.  43),  when  practicable,  the 
aiq^  BJba  should  also  be  measured.  If  the  sum  oi  the  two  angles 
thus  obtained,  equals  270^,  we  may  be  quite  confident  of  the  cor- 
rectness of  the  measurement ;  but  if  not,  the  measurement  should  be 
repeated. 

If  the  angle  QJPR  is  oblique,  the  sum  of  the  two  ancles,  Qah  and 
Bba,  may  be  obtained  by  suiding  to  180^  the  angle  QFR ;  that  is, 
if  QPli=110°  110°+180o=290°.  If,  then,  we  find  by  the  goni- 
ometer that  the  sum  of  the  two  angles  equals  290^,  the  coincidence 
between  observation  and  calculation  is  proof  of  accuracy.  If  there 
is  not  this  coincidence,  the  measurements  should  be  repeated. 
Errora  may  thus  be  corrected  in  the  examination  of  crystals. 


VI.  COMPOUND  CRYSTALLINE  STRUCTURE. 

149.  The  compound  crystalline  structure  of  minerals  is  exhib- 
ited either  in  distinct  crystals  having  a  composite  character,  or  in 
aggr^ated  crystallizations.  The  former  are  called  Compound  or 
Twin  Crystals ;  they  have  regular  facets  and  the  same  perfec- 
tion of  outline  and  an^le  as  simple  crystals.  The  latter  are  aggre- 
gations of  numerous  imperfect  crystals,  either  laterally  apposed, 
as  in  the  fibrous  structure,  or  confusedly  mingled  and  compacted 
together,  as  in  minerals  of  a  granular  structure. 

I.    COMPOUND    CRYSTALS. 

150.  Compound  crystals  are  analogues  of  monsters  in  the  animal 
kingdom.  They  may  be  composed  of  two  united  crystals,  or  of 
several. 

161.  Compound  Crystals,  composed  of  two  individuals,  or  Twin 
Crystals. — Representations  of  some  of  these  compound  forms  are 
given  in  the  following  figures,  and  in  figs.  13,  14,  15, 16,  pi.  3.  Their 
structure  may  be  imitated  by  cutting  a  model  of  a  crystal  in  two 
halves,  inverting  one  of  the  halves,  (or  revolving  it  180°),  and  then 
applying  it  thus  inverted  to  the  other  half,  bringing  the  same  sur- 
faces in  contact  that  were  separated.  Fig.  128,  pi.  2,  is  an  octa* 
hedron,  which  is  represented  as  cut  in  two  in  the  plane,  abc  d^ 
If  we  revolve  one  half  60°  or  180°,  and  reapply  it  to  the  other,  it 
produces  the  form  in  fig.  129. 

If  a  right  rhombic  prism  be  divided  in  a  vertical  plane,  parallel  to  a 
lateral  face,  (fig.  130),  and  one  of  the  parts  be  revolved  half  around, 
S3  it  were  on  an  axis  passing  from  M  to  the  opposite  face,  the  form 
in  fig.  131  is  obtained.     This  is  easily  verified  by  actual  trial. 

IT  the  same  rhombic  prism  were  divided  along  a  vertical  diago- 
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nal  section,  and  a  siinilar  revolution  of  one  half  were  made,  no 
twin  crystal  would  result  that  could  be  distingiushed  as  such,  ex- 
cept hj  refraction.  But  with  an  oblique  rhombic,  in  which  the 
base  la  inclined  to  the  lateral  planes,  a  solid  similar  to  that  ia  fig. 
14,  pi.  3,  is  obtained ;  or  similar  to  figs.  35  and  36  following,  repre- 
senting crystals  of  feldspar,  one  a  right-handed  twin  and  the  other 
left-handed ;  the  simple  form  is  seen  m  Hb.  1  under  feldspar.  Fig. 
37  represents  a  twin  of  hornblende,  in  which  composition  has  taken 


place  parallel  to  a  section  indicated  by  the  dotted  lines ;  the  simple 
form  is  shown  in  fig.  3  under  Hornblende. 
The  following  figures  illustrate  a  twin  of  Tin  Ore.    If  the  square 


prism  with  pyramidal  terminations,  fig.  38,  be  cut  diagonally  from 
one  solid  angle  to  the  opposite,  and  one  part  revolved  upon  the 
other  180°,  it  produces  the  form  in  fig.  39. 

Viewing  the  above  examples  with  reference  to  the^un<fa>nenfal 
form  in  each  case,  we  observe  that  in  the  first,  composition  hus  token 
place  parallel  to  aprimary  face  ;  in  the  second,  parallel  to  a  plane  on 
an  edge  ;  and  in  the  last,  parallel  to  a  plane  on  an  angle.  Composi- 
tion is  thus  in  all  cases  parallel  to  some  plane  of  simple  sign  and 
common  occurrence. 

Fig.  3  under  gypsum;  10,  11,  13,  13,  under  calcite  ;  2  under 
arragonite;  4  under  feldspar;  4  under  copper  pyrites — ore  other 
examples  of  these  modes  of  composition. 
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152.  Fig.  16,  plate  3,  represents  a  scalene  dodecahedron  of  cal- 
cite,  in  which  composition  has  apparently  taken  place,  parallel  to 
a  horizontal  section  through  its  centre.  By  considering  the  situa- 
tion of  the  primary  rhombohedron  in  this  solid,  it  is  perceived  that  the 
composition  is  parallel  to  a  plane  truncating  the  terminal  solid  ande. 
This  figure  presents  none  of  the  faces  of  the  rhombohedron,  a  fact 
which  mdicates  the  perfect  union  that  exists  between  the  two  indi- 
viduals,—or  rather,  that  their  union  was  cotemporaneous  with  the 
commencement  of  their  formation,  and  proceeds  from  the  double 
nature  of  the  nucleal  molecule  of  the  crystal.  The  same  com- 
plete union,  begun  evidently  with  the  first  molecule  of  the  crystal, 
is  indicated  by  each  of  the  figures  above  referred  to.  The  second- 
ary planes  have  all  the  perfection  and  regularity  of  position  char- 
acterizing the  simple  crystal ;  and  the  only  irregularity  is  the  com- 
plete inversion  of  one  half  of  the  form. 

These  twins  are  distinct  from  a  kind  of  compound  crystal,  arising 
from  the  union  of  two  crystals  some  time  subsequent  to  the  com- 
mencement of  their  formation.  The  above  are  designated  con- 
natal  compound  crystals,  the  later  postnatal ;  the  commencement 
in  the  former  being  cotemporaneous  with  that  of  the  crystals  com- 
posing them,  while  in  the  latter,  it  is  subsequent  to  the  same. 

153.  Composition  parallel  to  some  plane  on  an  edse  or  angle  dif- 
ferent from  truncating  planes,  occasionally  takes  place  in  crystals 
that  are  hemihedrally  modified.  In  the  species  iron  pyrites,  twins 
are  of  frequent  occurrence  compounded  parallel  to  a  face  of  a 
pentagonal  dodecahedron.  Observing  that  the  edges  of  the  cubes 
of  this  mineral  are  rarely  truncated,  but  when  modified,  are  usually 
replaced  by  the  planes  oi  this  hemihedral  solid,  it  is  obvious  that  this 
peculiarity  is  owing  to  the  same  modification  of  the  molecule  that 
causes  its  hemihedral  crystallizations. 

154.  A  geniculated  crystal  of  quartz  has  been  described  by 
Brooke,  (Phil.  Mag.  May,  1837),  in  which  composition  had  taken 
place  parallel  to  a  plane  truncating  a  pyramidal  edge.  This  plane 
referred  to  a  rhombohedral  primary,  is  an  intermediary.  But 
crystals  of  quartz  are  so  uniformly  modified  hexagonal  prisms,  that 
we  infer  with  reason  that  the  hexagonal  prism  has  the  relations  of  a 
primary ;  and  referring  the  plane  to  this  form  the  composition  is 
parallel  to  a  plane  on  an  angle. 

155.  Compound  Crystals ,  composed  of  more  than  two  individU' 
ak, — The  same  kind  of  composition  often  takes  place  parallel  to 
more  than  one  primary  face,  edge,  or  angle,  producing  compound 
crystals  composed  of  several  individuals.  Fig.  3,  pi.  4,  is  a  hex- 
agonally  prismatic  crystal  of  White  Lead  Ore,  in  which  composition 
has  taken  place  parallel  to  two  primary  faces.  This  crystal  resembles 
a  secondary  to  a  rhombohedron  or  nexagonal  ^ism,  but  is  distin- 
guished by  the  inequality  of  its  lateral  angles,  r  ig.  5,  plate  4,  is  a 
stellated  form  of  carbonate  of  lead,  in  which  the  composition  is 
parallel  to  all  the  lateral  faces. 
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The  following  are  other  fonoB.     Fi^.  40  is  a  stellated  crystal  of 
mow,  coiMMting  of  six  crystals  diverging  very  regularly  at  angles 
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of  60°.     Pig.  41  is  another  of  Staurotide,  and  fig.  42  one  of  Chry- 
soberyl.    Fig.  43  is  a  compound  form  of  fluor  spar,  in  which  com- 
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position  similar  to  that  in  fig.  128,  plate  2,  has  taken  place  par* 
allel  to  each  of  the  octahedral  faces.  Fig.  44  is  another  of  iron 
pyrites,  compounded  parallel  to  each  face  e'  m  the  pentagonal  dode- 
cahedron, the  simple  form  of  which  is  shown  in  fig.  44,  plate  1. 
Very  complex  forms  are  often  produced  by  this  mode  of  composition. 
Occasionally  the  same  compound  crystal  exhibits  two  modes  of 
composition  at  the  same  time.  Forms  of  this  kind  have  been  ob- 
served  in  sphene  and  calc  spar. 

156.  Crystals  are  often  grouped  in  linear  series,  and  thus  consti- 
tute long  threads  or  reticulations.  Native  copper  and  silver  fre- 
quently occur  in  strings  of  crystals,  exemplifying  this  kind  of  combi- 
nation. 

In  clustered  crystals,  it  is  very  generally  a  fact  that  adjoining 
crystals  are  united  by  a  plane  par^lel  to  one  of  the  principal  sec- 
tions or  more  common  secondary  planes,  as  parallel  to  the  trunca- 
ting plane  of  an  edge  or  angle ;  and  sometimes  parallel  to  other 
secondary  planes,  when  they  are  of  common  occurrence  in  the  spe- 
cies. Senarmont  mentions  the  union  la  galena  paralel  to  the  oct^ 
hedral  faces  as  common,  and  also  describes  an  instance  where  the 
union  was  parallel  to  the  plane  30}. 

157.  The  poiitionf  of  crystab  on  the  supporting  rock  aeem  at  first 
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to  be  without  any  regularity.  By  closer  inspectioD  we  detect  even 
here  the  ssme  law  of  harmony  that  goTema  the  formation  of  the 
simple  and  compound  crystal.  The  various  positions  assumed  cor- 
respond generally  with  the  three  kinds  of  composition  in  twin  crystals. 
Brooke  observes  with  respect  to  certain  artificial  crystallizations 
of  nitrate  of  lead,  that  some  of  the  octahedrons  "  had  their  axes 
perpendicular  to  the  surfaces  on  which  they  rested" — "  others  rested 
on  one  of  their  planes,  and  others  were  attached  by  an  edge  to  the 
bottom  of  the  vessel ;"  thus  exemplifying  each  of  the  three  kinds 
of  composition.  This  regularity  is  not  always  manifest  on  account 
of  the  nnevenness  of  the  surface  on  which  they  rest.  In  general, 
however,  on  glancing  the  eye  over  a  surface  covered  with  cryst^, 
a  reflection  irom  one  face  will  be  accompanied  with  refleotid&s 
from  the  corresponding  face  in  each  of  the  other  crystab,  showing 
that  the  crystals  are  similar  throughout  in  their  positions. 

This  tendency  to  parallelism  in  the  positions  of  associated  crystals 
is  even  apparent  in  crystalline  af^regates.  In  granite,  for  example, 
which  is  composed  of  feldspar,  quartz,  and  mica,  the  feldspar  crys- 
tallizations have  usually  a  common  position  ;  that  is,  the  corres- 
ponding extremities  lie  m  the  same  direction,  or  nearly  so.  On  this 
account  granite  is  cleavable  in  one  direction  more  easily  than  in 
others,  and  this  direction  is  that  of  the  pefect  cleavage  plane  of  the 
feldspar.  The  parallel  positions  of  the  mica  in  gneiss  causes  the 
fissile  character  of  that  rock. 

158.  Postnatal  Compound  Crystals. — We  have  already  defined 
postnatal  twins  to  be  those  in  which  composition  has  taken  place 
after  each  crystal  had  attained  some  considerable  size.  Fig.  1 1,  under 
Quartz,  represents  one  of  these  double  crystals.  The  simple  crystals 
in  these  instances  are  uniformly  united  by  similar  parts,  and,  conse- 
quently, have  their  similar  faces  parallel. 

Groups  or  aggregations  of  crystals  of  various  sizes,  are  frequent- 
ly instances  ofpostnatal  composition.     Often,  4fi 
however,  the  a^regation  is  very  irregular. 

Another  mode  of  postnatal  composition  is 
observed  in  doubly  geniculated  crystals,  as 
those  of  rutile,  annexed  figure,  and  figure  12, 
plate  4.  The  geniculations  take  place  at 
equal  distances  either  side  of  the  centre  of  the 
crystal,  and  are  evidently  the  result  of  some 
cause  acting  after  the  crystal  had  begun  to 
form.  The  geniculation  is  usually  parallel  to 
aplane  of  common  occurrence,  either  one  of 
those  of  the  fundamental  form,  or  its  simplest 
modifications. 

Characteristics  of  Compound  Crystals. — Comp< 
usually  be  distinguished  by  their  reentering  anme 
(HI  their  surfaces.     These  stris  meet  at  an  angle  in  the  line  where 
compositioQ  has  taken  place. 
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II.    AGOREOATIONB   OF    IMPERFECT   CRYSTALS. 

159.  The  greater  part  of  the  specimens  or  masses  of  minerals 
that'occur  on  our  globe,  may  be  described  as  aggregations  of  im- 
perfect crystals.     Even  those  whose  structure  appears  the  most 

urely  impalpable,  and  the  most  destitute  internally  of  any  thing 
ike  crystallization,  are  probably  composed  of  crystalline  grains. 
We,  consequently,  include  under  the  above  head,  all  the  remaining 
varieties  of  structure  in  the  mineral  kingdom.  The  only  certain 
exceptions  are  liquids  and  cases,  which  require  so  few  remarks, 
that  a  separate  caption  for  tnem  is  unnecessary. 

*The  individuals  composing  imperfectly  crystallized  individuals, 
may  be, 

1.  Columns,  or  fibres,  in  which  case  the  structure  is  columnar. 

2.  Thin  lamince,  producing  a  lamellar  structure. 

3.  Chains,  constituting  a  granular  structure. 


I 


1.  Columnar  Structure, 

160.  A  mineral  possesses  a  columnar  structure,  when  it  is  made 
up  of  slender  columns  or  fibres.  There  are  the  following  varieties 
oi  the  columnar  structure. 

Fibrous  :  when  the  columns  or  fibres  are  parallel.  Ex.  gypsum, 
asbestus.     Fibrous  minerals  have  often  a  silky  lustre. 

Reticulated :  when  the  fibres  or  columns  cross  in  various  direc- 
tions, and  produce  an  appearance  having  some  resemblance  to  a 
net. 

Stellated  or  stellular :  when  they  radiate  from  a  centre  in  all 
directions,  and  produce  star-like  forms.     Ex.  stilbite,  wavelUte. 

Radiated,  divergent :  when  the  crystals  radiate  from  a  centre, 
vsrithout  producing  stellar  forms.     Ex.  quartz,  gray  antimony. 

2.  Lamellar  Structure. 

161.  The  structure  of  a  mineral  is  lamellar,  when  it  consists  of 
plates  or  leaves.  The  laminae  may  be  curved  or  straight,  and  thus 
give  rise  to  the  curved  lamellar,  and  straight  lamellar  structure. 
Ex.  tabular  spar,  some  varieties  of  gypsum,  talc,  &c.  When  the 
laminae  are  thin  and  easily  separable,  the  structure  is  said  to  be  fo- 
liaceous.  Mica  is  a  striking  example,  and  the  term  micaceous  is 
often  used  to  describe  this  kind  of  structure. 

3.  Granular  Structure, 

162.  The  particles  in  a  granular  structure  differ  much  in  size. 
When  coarse,  the  mineral  is  described  as  coarsely  granular :  when 
6xke,  finely  granular ;  and  if  not  distinguishable  by  the  naked  eye, 
the  structuiie  is  termed  impalpable.    Examples  of  the  first  may  be 
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observed  in  granular  carbonate  of  lime ;  of  the  second,  in  some  va- 
rieties of  specular  iron ;  of  the  last,  in  chalcedony,  opal,  and  other 
species. 

The  above  terms  are  indefinite,  but  from  necessity,  as  there  is 
every  degree  of  fineness  of  structure  in  the  mineral  species,  from 
perfectly  impalpable,  throujgh  all  possible  shades,  to  the  coarsest 
granular.  Granular  minerals,  when  easily  cnmibled  in  the  fingers, 
are  said  to  hefriabk, 

4.  Imitative  Shapes. 

163.  Reniform :  kidney  shape.  The  structure  may  be  radiating 
or  concentric. 

Botryoidal :  consisting  of  a  group  of  rounded  prominences.  The 
name  is  derived  from  the  Greek  Sw^j,  a  hunch  of  grapes,  Ex. 
limonite,  chalcedony. 

Mcvnmillary :  resembling  the  botryoidal,  but  composed  of  larger 
prominences. 

Globular :  spherical  or  nearly  so ;  the  globules  may  consist  of 
radiating  fibres  or  concentric  coats.     When  attached,  as  they  usu- 
ally are,  to  the  surface  of  a  rock,  they  are  described  asr  impUinied 
globules. 

Filiform  or  Capillary :  very  slender  and  long  like  a  thread  or 
hair. 

Acicular :  slender  and  rigid  like  a  needle. 

Reticulated:  net-like. 

Drusy :  closely  covered  with  minute  implanted  crystals. 

Stalactitic:  when  the  mineral  occurs  in  pendant  columns,  cylin- 
ders, or  elongated  cones. 

Stalactites  are  produced  by  the  percolation  of  water,  holding 
mineral  matter  in  solution,  through  the  rocky  roofs  of  caverns. 
The  evaporation  of  the  water  produces  a  deposit  of  the  mineral 
matter,  and  gradually  forms  a  long  pendant  cylinder  or  cone.  The 
internal  structure  may  be  imperfectly  crystalline  and  granular,  or 
may  consist  of  fibres  radiating  from  the  central  column,  or  may 
have  a  broad  cross-cleavage. 

Common  stalactites  consist  of  carbonate  of  lime.     Chalcedony, 

E'bbsite,  brown  iron  ore,  and  many  other  species,  also  present  sta- 
ctitic  forms. 

Amorphous :  having  no  regular  structure  or  form  either  crys- 
taUine  or  imitative.   The  wordis  from  the  Greek  a  and  j^op^ij,  sh€q)e. 
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VII.  PSEUDOMORPHOUS  CRYSTALS .♦ 

IM.  A  pgeudomorphous  crystal  possesses  a  form  that  is  foreign 
id  the  species  to  which  the  substance  belongs, 

a.  Crystals  sometimes  undergo  a  change  of  compositim  from 
aqueous  agency  or  some  other  cause,  without  losing  their  form  :  fcr 
example,  octahedrons  of  spinel  change  to  steatite,  still  retaining  the 
octahedral  form ;  cubes  of  pyrites  are  altered  to  red  or  brown  iion 
ore;  anhydrite  becomes  gypsum  by  the  addition  of  water, 

b.  Again :  crystals  are  sometimes  removed  entirely,  and  at  the 
feame  tune,  and  with  equal  progress,  another  mineral  is  substituted : 
for  example,  cubes  of  fluor  spar  may  be  transformed  to  quartz,, 
without  a  change  of  form.  The  petrifaction  of  wood  b  of  the 
same  kind.  This  process  may  extend  only  to  the  surface  of  a  crys- 
tal ;  and  if  its  interior  is  subsequently  dissolved  out,  a  hoUow  pseu- 
domorph  results. 

c.  Again:  cavitiesleft  empty  by  a  decomposed  crystal  are  refilled 
by  another  species,  by  infiltration,  and  the  new  mineral  takes  on 
the  external  form  of  the  original  mineral,  as  a  fused  metal  copies 
the  form  of  the  mould  into  which  it  is  cast.  A  cubic  crystal  of 
salt  in  clay,  for  example,  is  removed  by  percolating  water,  and  the 
cubical  cavity  is  afterwards  filled  by  gypsum. 

d.  j^gain :  crystals  are  sometimes  incrusted  over  by  other  mitt- 
ends,  as  cubes  of  fluor  by  quartz ;  and  when  the  fluor  is  afterwaviti: 
dissolved  away,  as  sometimes  happens,  hollow  cubes  of  quartz  are  left. 

165.  The  pseudomorphs  of  the  first  kind  here  mentioned  aoe 
pseudomorphs  by  alteration  ;  those  of  the  second,  pseudomorphs 
Oy  r^lacement ;  those  of  the  third,  pseudomorj^hs  by  ii^ltroHon  ^ 
those  of  the  fourth,  pseudomorphs  by  incrustation. 

166.  These  several  processes  are  not  alwavs  wholly  distinct,  or 
distinguishable  in  the  result.  It  may  be  difficult  to  determine,  ia 
the  case  of  many  silicified  crystals,  whether  there  has  been  a  grad- 
ual replacement  of  the  mineral  by  the  new  material,  while  removal 
was  in  equal  process,  as  is  true  of  petrified  wood,  or  whether  the 
cavity  was  first  formed  and  then  the  silica  was  infiltrated.  It  may 
be  doubtful,  also,  in  many  cases,  whether  the  change  by  incrusta^ 
Han  was  not  actually  a  change  by  replacement  for  the  exterior  of 
tlie  original  crystal,  and  then  this  process  ceasing  after  a  thin  layer 
of  new  material  was  formed,  the  remaining  part  of  the  old  crystal 
within  was  subsequently  removed  by  solution.     Much  investiga- 


^  *  For  mock  inf  Ynuitkwi  on  th»  subiect  Sdence  v  indelited  to  W.  Hakfiiyj,  wbose  eulT 
tWw9  are  pablkhed  in  Brew«ter*B  £dinK  Joor^  to1«.  ix  and  x,  and  mon  TCcmthr  m  b» 
HaadbL  der  b»4imiDCoden  MiDenkiine,  Vienna.  184&.  wbere  hi«  Tiev8  onpseodomorphini 
are  IbDj  detailed.  SxteoMye  and  inipiietant  inTcstkatiiVkft  bare  alK*  been  made  uj  Dr. 
J.  RainMid  Bkam,  v1k>  pobliffbed  an  $tu  Ti4ume  <m  S78  pcK.  entitled  Die  I^CQdoiiwr> 
pkoaoadea  llincnlrekiia»  at  Sluttsart  in  lS4^aDda  Snpnlenient  of  SlSppuin  1S47. — 
SMttmiav  of  tliiivoffk,in  Aiil  JoQr.SciztTiii,pL6«,anareiDaikBbjtbeai^^ 
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lion  of  the  subject,  and  as  far  as  possible,  a  study  of  actual  cases  in 
proffresSy  may  be  required,  before  each  instance  of  i»eudoinorphism 
shaU  be  referable  to  its  place  in  one  of  the  four  divisions  here  laid 
down.  The  petrifaction  of  wood  is  a  plain  instance  of  replacement ; 
for  here  every  fibre  of  the  original  wood  is  usually  copied  with  the 
utmost  perfection. 

167.  The  process  by  which  pseudomorphs  of  the  first  two  kinds 
(by  alteration  and  replacement)  are  produced  is  chemical  in  its  na- 
ture. In  the  first,  it  depends  on  chemical  affinities  and  attendant 
causes  alone,  acting  either  with  or  without  water,  and  the  water, 
when  present,  either  cold  or  heated.  In  the  second,  the  process  of 
solution  and  substitution  is  not  less  chemical.  When  a  siibstanoe  is 
undeigoing  the  change  of  state  called  solution,  the  molecular  (orcen 
are  in  excited  action,  and  if  any  other  substance  is  present  just  then 
passing  from  the  liquid  to  a  solid  state,  the  passage  of  the  mrmer  to 
the  liquid  state  appears  to  aid  by  a  transfer  of  force  or  by  induction, 
in  causing  the  change  to  a  solid  state  in  the  latter,  molecule  for 
molecule,  and  thus  the  replacement  is  gradual  and  successive,  and 
every  minutest  stria  is  copied. 

With  regard  to  pseudomorphs  of  the  last  two  kinds,  the  process  is 
altMether  mechanical.  It  is  simply  the  filling  of  a  ready-made 
moiud,  or  the  incrusting  of  a  model 

168.  The  following  is  a  list  of  the  pseudomorphs  that  have  thus 
far  been  described,  taken  from  the  valuable  work  by  Pr.  Blum. 
For  the  convenience  of  reference  we  distribute  them  under  the 
heads, 

I.  Pseudomorphs  having  one  or  more  elements  of  the  original 
mineral:  and, 

II.  Pseudomorphs  without  any  element  of  the  original  mineral. 
It  should,  however,  be  remembered,  that  when  a  pseudomorph 

contains  an  eleinent  identical  with  one  in  the  originai  mineral,  it 
is  still  possible  in  some  cases,  that  in  the  process  of  change,  the 
whole  of  the  original  species  was  removed,  and  the  substitute  intro- 
duced as  a  whole. 

I.    PSEUDOMORPHS    RETAINING  PART  OF  THE  ORIGINAL   MfN^BRAl*. 

1.  Earthy  Carbonates,  Sulphates,  Fluorids. 

Pseudomorph,  Form  imiiaUd. 

Otic  Spar,  Gav-Lussite,  Oypwim. 

Dolomite,  Cafe  Spar. 

OrpBum,  Anhycnite,  Calc  Spar. 

Hleavy  Spar,  Witherite,  Baryto-caldte,  Calc  Span 

Fhior  Spar,  Calc  Spar. 

2.  Siliceous,  or  Silicates  of  the  earths. 

Ttie,  ETanite,    Feldspar,  Tjxap9^  duMtolMfl^ 

Coaseramte. 
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Steatite, 


Serpentiiie^ 

COklorite, 
HoiiiUflide^ 
Green  Bardi, 


OimolHe, 

lithomaige, 

KaoliD, 


kite,  BoDiBdorffite,  Ohlarophyl- 1 
lite,  WeiflsUe,  Praseolite,  Py-  j 
rarspllite,  Gigantolite,  Pinite^J 

Prehmte, 

Weroerite, 

Kyanite, 


Form  imitatea. 

Hornbleiide,  Dolomite,  Spinel,  Qnarti,  An- 
daluflite,  Chiastolite,  Topaa,  Fcidepar,  Ifi- 
ca,  Wemerite,  Tourmaline,  Staorotide^ 
GhLmet,  Idocrase,  Augite. 

Angite,  Hornblende,  ChryaoUte,  Spinel,  Mi- 
ca, Garnet^  Ohondrodite. 

Garnet^  Hornblende,  Feldspar. 

Angite. 

Angtte. 

Angite. 

b.  Alwninaui. 

Angite. 

Topaz,  Feldspar. 

Feldspar,  Porcelain  Spar,  Leucite. 
Finite,  lolite,  Feldspar,  Andalosite,  Wc 
ite.  Tourmaline. 


loHte. 

Anakame,  Leonhardite,  Kaiarolite. 

Epidote. 

Andalusite. 


Qnarti, 

Opal. 

Jasper, 

Chfuoedony, 


e.  Silica. 

Garnet 
Augite. 
Hornblende. 
Datholite. 

3.  Metals  and  Metallic  Ores. 


Specular  Iron, 
Aed  Iron  Ore, 

Magnetic  Iron  Ore, 
Brown  Iron  Ore, 


GoOiite, 

Wbite  Iron  Pyrites* 

Pyrites, 

Green  Vitriol, 
Stilpnoeiderite, 
Spathic  Iron, 
Inrrolusite, 
£(au8mannite, 
Pseudotriplite, 
Calunine, 
Cobalt  Bloom, 
Bismuth  Ochre, 

MiniiitYi 

Anglesite, 
White  Lead  Ore, 
Pvromorphite, 
Mol^bdate  of  Lead, 
Native  Copper, 
(ftjpper  Pynte% 
Yan^gated  Ooppar  Oi^ 
BladLOopper, 


Magnetic  Iron. 

Pyrites,  Cube  Ore,  Brown  Iron  Ore,  Spath- 
ic Iron. 

Spathic  Iron. 

Specular  Iron,  Ankcrite,  Pyrites,  White  Iron 
Pyrites,  Soorodite,  Cube  Ore,  Spathic 
Iron. 

Pyritca 

Brittle  Silver  Ore. 

Mispickel,  Brittle  Silver  Ore,  Red  Silver 
Ore. 

P^tes. 

Vivianite. 

Calc  Spar,  Dolomite. 

Manganite. 

Manganite. 

Triphyline. 

Calc  Spar. 

Smaltioo. 

Needle  Ora 

White  Lead  Ore,  Galena. 

Galena. 

Galena,  Anglesite,  Leadhillite. 

Galeua,  Wlute  licad  Or& 

Galena. 

Red  Copper  Ore. 

Vitreous  Cc^per. 

VltreoQs  Ooi^per. 

Yitreous  Oqipsr. 
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Malachite, 


Anrite, 
CSoyBocoIla^ 
Kupferindig; 
Knpferpeefaen, 
Wolfram, 
Antimooy  Bloom, 
Antimony  Ochre, 
AntimoQT  Blende, 
Stiblite, 


Fcfrm,  imitated. 

Red  Copper  Ore,  Copper  Pyrites,  Graj 
Copper  Ore,  Axnrit^  Calo  Spar,  White 
Tmo.  Orei 

Gray  Copper  Ora 

Copper  Mica,  and  Bed  Copper  Ores. 

0(4>per  Pyrites. 

Copper  Pyritea 

Scheelite. 

Gray  AntimoDy. 

Ony  AntimoDy. 

Gray  Antimony. 

Gray  Antimony. 


n.  PSEUDOMORPHS  HAVING  NO  ELEMENT  OF  THE  ORIGINAL  MINERAL. 


Conmion  Salt, 

Anhydrite, 

Gypeum, 

Polyhalite, 

Strontianite, 


Meerschamn, 

lithomarge, 

Feldspar, 


Quartz, 


Graphite, 


Peroxyd  of  Iron, 
Brown  Iron  Ore, 


Pyrites, 

Btflpnosiderite, 

Pyrolusite, 

mosiniinnitG, 

Mnnganite, 

PsQcmelane, 

Calamine, 

Electric  Calamine, 

White  Lead  Ore, 
ChrysoooUa, 
Tin  Ore, 


a.  Saiine  or  Earthy. 

Dolomite. 
Common  Salt. 
Common  Salt 
Conmion  Salt 
Gypenm. 

b.  Moffnenan  or  AlwninoM. 

Calc  Spar. 
Fluor  Spar. 
Calc  Spar. 

e.  Silica. 

Heavy  Spar,  Flnor  Spar,  Gy^smn,  Calc 
Spar,  BarytoKsddte,  Dolomite,  Scheel- 
ite, Gkdena,  White  Lead  Ore,  Specular 
Lron,  Pyrites,  Spathic  Iron: — as  Prase, 
Calc  Spar: — ^as  Chalcedony,  Heavy 
Spar,  Fluor  Spar,  Calc  Spar,  Dolomite, 
Pyromorphito :  —  as  Camdiafiy  Calc 
Spar  : — as  Hornstone,  Fluor  Spar,  Calc 
Spar,  Mica,  Spathic  Iron :  as  Bemiopal, 
Calc  Spar. 

d  Carbon, 
Pyrites. 

e.  Metallic  Ores. 

Flnor  Spar,  Calc  Spar. 

Heavy  Spar,  Fluor  Spar,  Calc  Spar,  Dolo- 
mite, Quartz,  Comptonite,  Blende,  Gale- 
na,Pyromorphite,  White  Lead  Ore,  Bed 
Copper  Ore, 

Heavy  Spar,  Calc  Spar,  Quarti. 

Dolomite,  Calamine. 

Calc  Spar,  Dolomite. 

Calc  Spar. 

Calc  Spar. 

Heavy  Spar,  Fluor  Spar,  Cube  Ora 

Fluor  Spar. 

Fluor  Spar.  Calc  Spar,  Dolomite,  Galena, 
Pyromorpbite. 

Heavy  Spar,  Fluor  Spar. 

White  Lead  Ore. 

Feldspar. 
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Many  species  become  sraduaUy  hydrated  as  alteration  or  decom- 
position  commences.  loUte  is  an  example  of  this,  and  orthite,  sonM 
micas,  and  wobably  feldspar  and  other  species.  The  mineral  has  still 
the  original  form,  and  not  unirequentry  this  form  has  been  connd- 
ered,  quite  errooeously,  the  crystallitie  form  of  the  hydrous  minentl. 
Such  nydrous  species  are  pseudomorphs,  and  should  not  be  con- 
founded with  those  hydrous  minerals  whose  water  was  an  MMntial 
ingredient  at  their  crystallization,  and  upon  which,  in  part,  the  form 
depends. 

189.  The  discussion  of  the  origin  of  these  various  pseudomorphs 
belongs  rather  to  Chemistry  or  Cnemioal  Geology,  than  to  the  Sci- 
ence of  Mineralogy.  But  few  remarks,  therefore,  are  added  in  this 
place. 

a.  The  change  oi  carbonate  of  lime  to  sulphate  of  lime  or  gyf- 
sum,  is  an  example  of  the  simple  expulsion  of  carbonic  acid  bysoi- 
phuric  acid,  the  latter  resulting  either  from  the  aqueous  decompo- 
sition of  a  sulphuret,  as  iron  pyrites,  or  from  the  evolution  of  sul- 
uhur  gases  by  heat  or  volcanic  action.  Alterations  of  this  kind 
nave  taken  place  on  a  large  scale  in  nature. 

b.  Lai^e  deposits  of  anhydrite  have  been  changed  to  gypxwn  by 
the  absorption  of  water  at  the  common  temperature.  At  Bex,  in 
Switzerland,  is  a  fine  example.  On  digging  down  sixty  or  one  huD- 
dred  feet,  the  unaltered  anhydrite  is  reached. 

c.  The  change  of  feldspar  to  kaolin  is  of  common  occurrence, 
and  takes  place  from  the  sunple  decomposition  of  the  feldspar  under 
the  action  of  water,  either  pure  or  carbonated.  3  atoms  of  fekU 
Hunr  together,  consist  of  3  parts  of  alumina,  3  of  potash,  and  IS  of 
uilioa.  If  3  parts  of  potash  and  8  of  silica  be  removed,  it  leaves 
3  of  alumina  and  4  ol  silica,  which  is  the  composition  of  kaolin, 
except  that  6  of  water  are  added. 

</.  Stealile  ooiiatitutes  many  different  pseudomorphs.  In  the 
chnii^  to  hornblende,  a  removal  only  of  lime  is  required.  Ca  Si-f- 
lil^;*  Si*,  dropping  Ca,  becomes  3(Mg  Si).  Usually  in  (his  and 
i)tlier  OttdM,  stiiue  water  is  added,  the  steatite  being  commonly  hy- 
dvutt^.  Stvatilic  spinth  occur  in  the  granular  limestone  of  Sus- 
dpv  ('o.,  N.  J.,  and  of  Orange  Co.,  N.  Y.,  and  are  ctanmon  else- 
wlwra.  Tlwchange  is  a  simple  substitution  of  silica  for  alumina; 
lliuM  M);  Albeooiuea  Mg  Si.  The  Rensselaerite  of  Northern  New 
Yurk  ia  »ii  interesting  example  of  the  change  of  augite  to  steatite, 
tm  u  lar|i»  itoale. 

¥.  T\w  oryatals  of  nrpentine  described,  have  the  form  of  those  of 
i>krf/»*tlit*.  niid  have  been  sawoied  to  be  altered  chrysolite,  though  of 
ihlM  tlwr»  u  Miui'h  di.Hib(.  Quenstedt,  who  first  suggested  this  view, 
ind.  Ann.,  18S5).  remarked  that  4  of  chrysolite,  (Mg**  Si*) 
11)1  sMg  ftud  Uking  OH,  become  sMg*  Si'+3l&Ig  H'.  or 
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170.  The  dissolving  powers  of  heated  waters,  especially  those  of 
the  ocean,  from  submarine  volcanic  action,  most  have  been  active 
in  many  pseudomorphic  changes,  particularly  those  requiring  some- 
thing more  than  atmospheric  causes  at  the  ordinary  temperature. 
Silica  is  readily  taken  up  under  these  circumstances,  as  shown 
about  the  geysers  of  volcanic  re^ons,  and  on  cooling,  it  is  again 
deposited.  This  fact,  in  connection  with  its  common  occurrence 
in  snAdI  quantities  in  all  waters,  accounts  for  the  frequency  of  sili- 
•ceous  pseudomorphs.  Marine  waters  also  contain  magnesian  salts, 
and  therefore,  when  heated,  are  fitted  for  those  changes  in  which 
magnesia  is  concerned ;  and  the  cases  of  this  kind  are  of  very  wide 
extent,  and  great  geological  influence. 

171.  Pseudomorphous  crystals  ^are  distinguished,  generally,  by 
their  rounded  angles,  dull  surfaces,  and  often  granular  composition. 
They  either  have  no  cleavage,  or  the  cleavace  is  wholly  different  in 
direction  from  that  of  the  mineral  imitateo.  Their  surfaces  are 
frequently  drusy,  or  covered  with  minute  crystals.  Occasionally 
the  resemblance  to  real  crystals  is  so  perfect,  that  they  are  distin- 
guished with  difficulty. 


SECTION  II. 
CRYSTALLOGENY. 

172.  Crystallogeny,  or  the  formation  of  Crystals,  may  be  treated 
of  either  in  a  practical  point  of  view,  by  a  review  of  the  processes 
of  crystallization  and  attendant  circumstances ;  or  theoretically,  by 
considering  the  nature  of  molecular  attraction  in  crystallization,  and 
the  laws  under  which  it  acts. 

I.   PRACTICAL  CRYSTALLOGENY. 

178.  Crystallization  may  take  place  either  from  a  solution  of  a 
erystallizable  material ;  from  a  state  of  fusion  by  heat ;  from  a 
state  of  vapor,  another  condition  dependent  on  temperature  ;  from 
B.  solid  state  without  fusion,  under  a  continued  elevation  of  temper- 
ature. The  crystallization  of  sugar  or  alum  is  a  common  example 
of  the  first  mode ;  the  formation  of  ice,  of  the  second ;  the  produc- 
tion of  snow  from  vapor,  of  the  third ;  and  the  usual  mode  of  hard- 
ening steel  or  changing  its  temper,  (since  it  depends  on  varying  the 
size  of  the  crystalline  grains),  is  an  example  of  the  fourth.  All 
sotidification  of  inorganic  matter  is  crystallization,  and  the  solid  con- 
dition is  arrived  at  in  one  or  the  other  of  these  methods.     Pre- 
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quently,  however,  the  solid  is  formed  immediately  upon  the  cosdnna- 
tion  of  the  elements  that  constitute  it,  or  upon  the  liberation  of  the 
4substance  from  some  other  state  of  combination. 

174.  The  formation  of  distinct  crystals  usually  requires  a 
freedom  from  disturbing  causes,  a  slow  rate  of  progress  in  the  pro- 
cess, and  a  large  supply  of  material,  or  eke  a  gradual  supply  from 
some  constant  source.  In  many  instances  a  crystal  that  has 
been  long  out  of  a  solution,  may  be  restored  and  further  enlarged. 
Crystjus  frequently  contain  parallel  layers  of  other  substances,  as 
of  pyrites,  which  have  been  formed  during  intermissions  in  the 
crystallizing  process.  In  a  large  rhombohedron  of  calcite  from 
Rossie,  the  plane  a,  could  be  distinguished  by  a  layer  of  pyrites,  al- 
though there  was  no  such  plane  externally.  The  crystal  once  had 
such  a  plane,  and  the  pyrites  was  then  46 
deposited;  but  subsequently  the  rhom-  f 

bohedron  was  finished  out,  and  with-  ^^^^^""^r^^lMlfflj^s. 
out  any  lateral  enlargement.     The  an-  f-.^                ^\     ""'     \ 
nexed  figure  represents  another  crys-  \  ""-.^             ^-jx"^      \ 
tal  from   Rossie,  in  which  the  sides    \         ''"'x^;^^^^^^^^     \ 
were  enlarged   after  an  intermission,     \     ^,.^^\       R      ^^N.  \ 
without    additions  to  a,  and    conse-       \^^    J^ j^ 

auently  there  is  a  raised  ridge  around         ^x^<:2-.^.:^-:r>:::^v>^  ^^^--^ 
lis  plane.     The  cap  quartz  is  another  example  of  intermitted 
crystallization. 

175.  Crystallization  without  a  change  from  the  solid  state,  is  well 
illustrated  by  facts  mentioned  to  the  author  by  Mr.  N.  P.  Ames. 
If  a  bar  of  tempered  steel,  bent  in  the  form  of  a  semicircle,  be  heated 
on  the  inner  side,  when  the  heat  has  reached  a  certain  point,  the 
bar  may  easily  be  bent  around  and  made  to  curve  in  the  opposite 
direction.  He  states  that  until  the  moment  when  the  requisite 
temperature  is  acquired,  the  bar  does  not  yield ;  but  at  this  mo- 
ment, a  change  takes  place  which  is  distinctly  felt  in  the  bands,  and 
the  bar  at  once  bends.  He  carefully  measured  the  inner  and  outer 
curves  of  the  bar,  after  thus  bending  it,  and  found  them  of  the 
same  length  as  before.  This  shows  that  there  had  been  no  com- 
pression of  the  particles  on  the  inner  side,  which  would  have  short- 
ened that  side,  and  therefore,  also,  that  there  was  actually  a  free- 
dom of  motion  amon^  the  particles  on  either  side.  He  observes, 
moreover,  that  the  elasticity  .of  the  inner  and  outer  sides  was  the 
.same,  which  would  not  have  been  the  case  were  the  former  com- 
pressed. By  the  old  method  of  restoring  a  warped  sword-blade  it 
was  rendered  unequally  elastic,  and  would  spring  more  easily  ^<m 
cne  side  than  the  other ;  but  by  the  means  here  explained,  the  elas- 
ticity is  perfectly  equal  on  both  sides.  Here,  then,  diere  is  a 
change  in  the  position  of  the  particles  throughout  the  bar,  pro- 
duced by  a  temperature  very  far  short  of  fusion.  The  same  ex- 
periment was  often  repeated,  and  he  found  that,  at  every  time  he 
bent  the  steel,  the  temperature  required  was  a  little  above  that  at 
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which  it  bent  the  preceding  time.  The  change  resulting  from 
friction  or  long  repeated  concussion,  is  probably  owing  to  the  com- 
bined action  of  the  heat  thus  excited,  and  the  vibration  that  takes 
place.  Mr.  Ames  states  instances  in  which  a  large  bar  of  iron, 
used  as  an  axle  through  a  heavy  wheel  of  cast  iron,  broke  square 
off  in  the  middle,  after  use  for  a  few  months ;  and  in  one  case» 
there  were  two  other  fractures  on  either  side  of  the  centre.  In 
these  instances,  the  bar  was  rendered  coarsely  crystalUne,  and  waa 
wholly  unlike  the  original  iron.  The  accident  which  took  place  in 
1842,  on  the  Versailles  railroad,  was  owing  to  the  breaking  of  an 
axle,  which  was  rendered  brittle  by  the  same  cause. 

176.  The  same  process — long  continued  heat  without  fusion- 
has  acted  widely  in  nature,  producing  probably  the  crystalline  struc- 
ture of  ^anular  limestone,  and  many  other  crystalline  rocks,  and 
originating,  in  certain  cases,  the  groups  of  crystals  in  these  rocks. 
Matter  of  like  kinds  tends  strongly  to  segregate  together ;  and  when 
a  material  is  distributed  as  an  impurity  through  a  rock,  as  phosphate 
or  fluorid  of  lime  through  limestone,  it  may  slowly  collect  in  cavi- 
ties, and  leave  the  limestone  nearly  or  quite  pure  of  them.  Thus 
it  is,  we  may  believe,  that  crystallizations  of  fluor  spar  and  apa- 
tite originate  in  limestone.  The  limestone  being  formed  of  animal 
remains,  the  material  of  these  minerals  is  necessarily  present.* 

177.  Causes  of  secondary  planes, —  Beudant,  in  his  treatise  on 
Mineralogy,t  in  which  this  subject  has  received  some  attention, 
states  as  the  principal  cause  of  secondary  planes,  the  nature  of  the 
solvent,  and  of  the  substances  it  holds  in  solution. 

He  remarks,  that  when  the  solvent  contains,  mechanically  sus- 
pended, minute  particles  of  foreign  matter,  the  crystals  formed  con- 
tain more  or  less  of  these  foreign  particles  regularly  arranged, 
either  in  concentric  layers  with  the  laminae  of  the  crystal,  or  in  the 
direction  of  a  diagonal,  or  occasionally  intermingled  without  regu- 
lar order ;  and  that  the  crystals  thus  impure,  are  more  simple  and 
regular  than  those  obtained  from  a  clear  liquid.  Crystals  of  quartz 
are  seldom  perfectly  regular  bipyramidal  prisms,  except  when  they 
contain  large  portions  of  chlorite  or  oxyd  of  iron.  But  if  the  sol- 
yent  contams  other  substances  in  solution,  either  solid,  liquid,  or 

*'nie  author  omits  raoch  that  is  iniroduoed  in  previoas  editions,  on  the  fonnatiaDi  of 
oyitala^  and  would  refer  to  them  for  the  fiu^  there  stated :  also  to  his  Memoirs  in  the 
Amwiran  Journal  of  Science,  on  the  formation  offiuor  tpatf  apaiiUy  and  ehondrodUef  m 
limaUmef  second  series,  voL  ii,  p.  88 ;  and  on  the  mineralt  of  trap  and  the  allied  roekt, 
yoL  zlix,  49.  Also  for  hcts  ana  observations  on  the  crystallizations  in  furnace  sooriie  and 
the  fimnation  of  minerals,  see  MirsoHEaLicH,  Ann.  de  Chim.,  zziv,  866,  and  Pogg.  Ann. 
1826,  630 ;  BxBTHiza,  Ana  de  Gh.  xxiv,  376 ;  Ross,  Pogg.  Ana  xxxiii  and  Ann.  de  Ch. 
Irii,  219  ;  Beoqcfjiel,  Ana  de  Ch.,  roils,  zli,  xlii,  Ix ;  Bird,  PhiL  Mag.  x,  876  ;  Ebklmsn, 
Comptes  Rendus,  xzv,  279,  661 ;  Senajeimomt,  Comptes  Rend.,  June,  1849 ;  Pbgt  and 
MiLiA,  Rep.  Brit  Assoa  lor  1846. 

Ebelmen  has  succeeded'in  making  ChrTsoberyls,  Emeralds,  Chrysolite,  red  Sapphire,  and 
Chnxnic  Iron,  by  combininff  the  bcMs  with  a  volatile  ingredient,  as  boradc  acio,  phospho- 
lic  add,  and  some  other  substances,  and  subsequently  subjecting  to  a  high  heat 

t  Traits  ^UmentaireBe  Min6ralogie,  par  F.  S.  Beudant,  2  vols.  8vo.  1 880, 2d  ed.  T.  I,  p.  189. 
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gaseous,  secondary  forms  are  usually  produced.  "  Common  salt, 
crystallizing  from  pure  water,  presents,  almost  invariably,  a  cubic 
form.  But  in  a  solution  of  boracic  acid,  it  always  occurs  with  trun- 
cated angles/'  (fig.  2,  pi.  1).  The  Rev.  £.  Craig,  in  an  interesting 
article  on  Microscopic  Chemistry,  in  the  Lond.  and  Ed.  Phil.  Mag. 
and  Jour,  of  Science,  July,  1836,  p.  13,  states  the  following  remark- 
able transformations  in  crystals  of  carbonate  of  copper,  produced 
by  a  change  in  the  nature  of  the  solvent :  *'  If  sulphuric  acid  be 
added  to  carbonate  of  copper,  crystals  speedily  appear,  presenting 
the  form  of  six-sided  tabular  prisms.  Add  a  little  ammonia,  the  form 
is  changed  entirely  to  a  long  rectangular  prism,  with  the  angles  re- 
placed. Add  a  little  more  ammonia,  and  the  form  changes  to  sev- 
eral varieties  of  the  rhombic  octahedron  :  a  little  nitric  acid  restores 
a^ain  the  form  of  the  rectangular  prism.  In  all  these  successive 
changes,  it  is  not  that  a  few  crystals  of  another  form  have  been 
superadded,  but  each  time  the  metamorphosis  is  seen  to  take  place 
in  the  whole  mass." 

There  are  many  evidences  that  the  same  cause  has  operated  in 
nature  to  produce  the  peculiar  secondary  planes  a  crystal  presents. 
Arragonite,  in  iron  mines,  crystallizes  in  very  acute  pyramidal  crys- 
tals ;  but  in  the  gypsum  clays,  accompanying  the  sauferous  depos- 
its, it  always  appears  in  prismatic  crystals,  grouped  so  as  to  form 
hexagonal  prisms.  Other  similar  instances  might  be  added;  but 
this  will  suffice  to  establish  the  fact,  that  secondary  planes  often 
arise  from  the  peculiar  nature  of  the  solvent. 

178.  Another  cause  may  be  the  electrical  state  of  the  rock  sop- 
porting  the  crystal,  and  also  its  nature.  M.  Planiava  has  observed 
that,  in  some  instances,  in  which  the  form  of  the  floating  cryttal 
was  the  primary,  it  assumed  secondary  planes  as  soon  as  it  attached 
itself  to  the  sides  of  the  vessel.* 

179.  In  some  instances,  secondary  planes  proceed  from  some  per- 
manent peculiarity  in  the  molecule ;  for,  without  this  supposition, 
we  cannot  account  for  the  invariableness  in  the  occurrence  of  a 
particular  secondary  form  of  some  minerals ;  for  example,  the  pris- 
matic form  in  auartz,  whose  primary  is  a  rhombohedron. 

180.  The  influence  of  magnetism  or  electricity  on  crystaUixation, 
has  received  some  attention  of  late,  especially  from  Mr.  Robert 
Hunt.  By  placing  the  poles  of  a  horse-shoe  magnet  against  a  ^ass 
vessel  or  a  plate  o?  glass,  in  or  on  which  crystallization  was  in  pro- 
gress, he  has  found  the  cn^stals  to  be  guided  in  their  positions  by 
the  poles  of  a  magnet.  The  facts  he  has  developed  have  a  bear- 
ing upon  the  uniformity  of  position  in  crystallizations  over  large 
areas.  But  other  causes  have  aided  in  directing  the  crystalline 
structure  of  rocks,  and  among  them  the  pressure  to  which  the  materi- 
al was  subjected  during  crystallization  may  be  the  most  important.t 

>  ,  I        .11  I  .  ■  ,  .1  II      ■—— ^M.^^i— 

t  lECastner's  AzduT.  X,  42 ;  cited  in  Feruasac'B  Bulletin. 
tSeeremariDiantliSstulgectby  theaiillKwin  Amer.  Jcrar.ScL,  [2],iii,89S,S94| 
thero  are  refereaoea  to  wiiten  on  Una  point 
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II.  THEORETICAL  CRYSTALLOGENY. 


THEORIES    OF    VABIOUS   AUTHOEfl. 

181 .  Speculations  on  the  nature  of  molecules  have  displayed  the  in- 
genuity ot  men  of  science  in  various  ages  of  the  world.  The  Grecian 
philosophers,  to  account  for  the  various  phenomena  in  nature,  im- 
agined the  ultimate  particles  of  matter  to  be  at  different  times  "round, 
oval,  lenticular,  flat,  gibbous,  oblong,  conical,  smooth,  rough,  quad- 
rilateral,"* and,  to  anord  these  atoms  the  means  of  uniting  in  the 
production  of  compounds,  provided  them  with  hooks.  The  inves- 
timtions  of  modem  times  have  not,  indeed,  answered  the  inquiry, 
what  is  this  plastic  power  in  nature ;  but  philosophers  have  been 
led  to  satisfy  themselves  with  calling  it  by  the  general  term,  at- 
traction, a  term  rather  expressing  the  fact,  that  particles  combine, 
than  explaining  the  nature  of  this  power. 

This  subject  lay  uninvestigated,  from  the  times  of  the  ancient 
phUosophers  till  the  13th  century.f  From  the  13th  to  the  17th 
century,  appeared  Albertus  Ma^us,;];  Agricola,§  C8esalpinus,||  Boe- 
tius  de  Boot,1f  Baptista  von  Helmont,**  Christian  Huygens,tt 
BoylcJt  ^^^  many  others,  who  advanced  various  hypotheses  as  to 
the  seeds  of  crystals,  their  generation,  &c.  But,  excepting  Huy- 
gens,  who  in  a  very  recondite  treatise  first  developed  the  doubly 
refracting  nature  of  Iceland  spar,  and  inferred  that  its  elementary 
particles  were  spheroids  to  account  for  this  peculiar  refraction,  none 
made  any  real  improvements  on  the  speculations  of  their  prede- 
cessors. 

*  EpiGiinia. 

f  lunj  oi  the  following  fkcts  have  been  cited  from  a  valuaUe  work  on  the  history  of 
OrjtitMlloffnfhY,  bv  Dr.  C.  M.  Marx,  entitled,  Oeichiehie  der  CrystaUkunde  ;  814  pp.  Bra 
Carlsnihe  und  BaJen,  1826. 

De  Mineralibiu  et  Rebus  Metallicis,  12n[io.  Colon.  1619. 
De  Ortu  et  CausLs  subterraneonim.    BaAilio;.  fol  1657. 

De  Metallids  Libri  Trea :  Noribergoe,  1602.  In  Book  II,  19,  he  says:  "  Relinquitur 
igitur  at  sola  hexagona  fiat,  sola  cnim  pcrfecta  c.<tt,  quia  fit  ex  triplici  divisione  Buperficiei 
ad  anffulos  acutoe,  sex  triaiigulis  in  unum  veluti  centrum  coeuntibus,  ut  omnes  anguli 
eztenu  majores  sint  recto,  ideo  ad  circuli  naturam  prope  aocedunt" 

^  Oenunannn  et  Lapidum  Historia,  quam  olim  edidit  Ansclmus  Boetius  de  Boot^  pos- 
tea  Andr.  Tollraa.  Lo^L  Bat,  1647. 

**  In  a  work  published  in  German  at  Sulzbach,  in  1688,  he  subscribes  to  the  opinion, 
that  the  different  crystals,  like  plants  and  animals,  proceed  each  from  its  own  peculiar 


tf  ChrUt.  Huygeni  Op^  Vol  I,  Amst.  1728, 4to.    Tractatus  de  lumine. 

Xl  R.  Boyle,  Specimen  dc  Gemmarum  Origine  et  Virtutibu<».  Coloa  AUobr.  1680, 4to. 
P.  6,  we  find, "  Reperiebam  in  solida  lapidin  massa  cavitatos,  quarum  latera  undique  cir- 
cmxidedeTant  ooncrctioncs,  qus  cum  essent  pellucidsB  instar  crystalli  et  elegantisime  figu- 
rata,  ridebantar  fuiase  mem*  lapidescens  purior,  qui  tandem  peroobitioiie  quadam  per 
mbstantiam  crassioris  lapidis  penetraverat  m  illas  cavitates,  et  postquam  evaporassent 
nperfliuB  et  aqneiB  partes,  aut  imbibits  fuissent  a  vidno  lapide,  poCerant  ooncorrere  m 
para  iDa  crystaUA." 
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With  Nicolaus  Steno,  towards  the  latter  part  of  the  17th  cen- 
tury, commences  a  new  era.  This  author  examined  minutely  the 
dimrent  forms  of  several  minerals,  and  first  deduced  the  important 
principle  afterwards  rediscovered,  that,  although  the  faces  of  cryt- 
tals  are  subject  to  frequent  variations  of  form,  their  inclinations 
remain  constant*  In  the  commencement  of  the  18th  centmy» 
Gulielmini  published  on  the  crystallizations  of  the  salts,  and  ad- 
vanced another  principle  equally  fundamental,  that  cleavage  in 
crystals  of  the  same  substance  yields  constantly  the  same  forms. 
Gulielmini  was  led,  by  his  observations,  to  the  same  conclusions  as 
the  Abbe  Haiiy,  namely,  that  the  elementary  corpuscles  of  bodies 
possess  those  simple  K>rms  which  may  be  obtained  from  crystals 
by  cleavaffe.f  He  neglected,  however,  to  extend  his  investiga- 
tions on  this  subject,  and  left  to  Rom£  de  Lisle  and  Haiiy  the  honor 
of  founding  the  science  of  Crystallography. 

Several  writers  on  these  subjects  appeared  during  the  half  cen- 
tury following  Gulielmini ;  but  they  made  no  essential  additions  to 
facts. — The  theory  of  tetrahedral  atoms  was  proposed  by  Ludwig 

Bourffuet4 
J.  Woodward  makes  quartz  crystal  the  source  of  all  crystaUiza- 

tions,  concerning  which  he  thus  expresses  himself  in  his  treatise  on 
his  collection  of '*  English  Fossils,'  §  p.  146 :  "  There  is  in  all  spar 
more  or  less  crystsJ,  wnich  renders  it  more  or  less  diaphanous,"  dec. 
Again,  p.  220  :  "  Crystal,  pure  and  without  mixture  of  other  matter, 
concretes  even  into  an  hexagonal  figure,  pyramidal  or  columnar, 
terminating  in  an  apex  or  point.  Mineral  or  metallic  matter  con- 
creting with  it,  frequently  determines  it  to  other  figures  peculiar  to 
the  disposition  of  each  kind  of  that  matter.  Iron  concreting  with 
crystal,  determines  it  to  a  rhomboidal  figure;  tin,  to  a  qua£ilate- 
rai  pyramid ;   lead,  to  a  cubic." 

Somewhat  similar  was  the  opinion  of  Linnseus,  who  supposed 
that  all  crystals  contained  a  salt,  and  to  this  owed  their  crystalliza- 
lion.ll     This  theory  obtained  considerable  credit  at  that  time.     We 

*  JVtc.  StenonUj  Diflsertationis  Prodromus  de  SoUdo  intra  Solidom  naturaliter  oooteDta 
FSstorii,  1768 — (first  pubUsbed  at  floreace,  1669,  alao,  in  the  Collect.  Academ.  de  Dikn, 
Partie  etrang.  T.  IV,  p.  888). 

f  De  Salibus  Diasertatio  epistolaris  phjsico-medioo-mechanica  coDBcripta  a  Jkmumto 
Gulielmini;  Lugd.  Bat.  1707,  8yo.p. 2.  ** Determinatam  figuram non ab uniyenali ant 
particulari  architectonioo  spiritu,  non  a  propria  innominata  forma,  aed  a  primamm  paitio- 
ularum  schemate  unice  esse  derivandam.  r.  10 ;  "  Corpuscula  insecUlia,  tenninata  plank 
niperficiebuB  ita  ad  inyicem  inclinaUs,  ut  simplicem  aliquam  includent  fifforam."  P.  19: 
"  Figuria  non  omnibus,  quae  poeaibiles  sunt,  ulitur  natura,  Bed  certis  qidbusdam  ♦iM^^wtn^ 
<)uaruin  determinatio  non  est  a  cerebro  eximenda,  aunt  a  priori  probanda,  aed  ab  ejqpcr- 
imentia  et  obaervatiQaibus  desumenda." 

X  JL  Bourguety  Lettrea  philoaophiquea  sur  la  formation  de  aela  et  de  criataux ;  Amatord. 
1729,  Sva 

§  An  attempt  towarda  a  natural  hiatory  of  the  foaaila  of  England,  in  a  Catalogue  of  Uie 
Enffliah  Foanla  in  the  collection  of  /.  Woodward ;   2  yoU  London,  1728-9. 

f  8jBtem»  NatursB,  ed.  Y^  p.  160 :  "Cr^atallua  lapidea  aal  doq  6st»  aed  contbet  «ilt 
eujua  figuram  gexit^  omnia  enim  crystallixatio  ez  aale,  ^ 
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find  it  clearly  expressed  in  the  Philosophical  Transactions  for  1749, 
p.  350,  by  W.  Borlase :  "  'Tis  by  the  force  of  salts  that  liquid  bodies 
are  thrown  into  all  the  ^ometrical  planes,  angles,  and  more  com- 
pounded shapes,  the  variety  of  which  is  no  less  surprisi^,  than  the 
constancy  and  uniformity  of  each  particular  species."  The  discov- 
eries in  chemistry  soon  dissipated  these  views,  and  at  last  established 
philosophers  on  this  settled  ground,  that  the  power  of  crystallization 
18  naturally  and  independently  inherent  in  all  inorganic  matter. 

Immediately  preceding  the  commencement  of  the  Abb6  Haiiy's 
very  successful  scientific  career,  appeared  Bergman,  Werner,  and 
Rome  de  Lisle.  Bergman  has  the  honor  of  discovering  the  prima- 
ry forms  of  crystals,  and  Rome  de  Lisle  that  of  first  measuring  their 
an^es,  and  thus  rendering  crystallography  subservient  to  the  pur- 
poses of  the  mineralogist. 

182.  Haiiy  seems  to  have  entered  on  his  studies  with  an  entire 

r  ranee  oi  the  results  of  Bergman  and  Gulielmini,  and  in  all  his 
rvations  was  an  original  investigator.  A  mere  accident,  the 
dropping  of  a  crystal  from  his  hands  and  its  fracture  in  conse- 
qaencer  exhibited  to  him  the  rhombohedral  particles  of  carbonate  of 
hme.  He  was  thus  led  to  commence  his  investigations,  and  with 
hb  philosophic  mind  soon  arrived  at  general  conclusions  with  re- 
gard to  the  primary  forms. — An  obvious  theory  as  to  their  struc- 
ture, that  already  proposed  by  Gulielmini,  was  the  next  result  of 
his  investigations.  The  primary  cube  he  imagined  to  be  constituted 
of  cubic  molecules,  for  cubes,  and  cubes  only,  can  be  obtained  by 
mechanical  division.  Similarly,  the  rhombohedron  was  formed  of 
rhombohedral  ftiolecules. 

Investigations,  with  respect  to  the  situation  of  secondary  planes, 
and  the  laws  which  govern  their  formation,  gave  Haiiy  what  ap- 
peared to  be  additional  proof  of  the  correctness  of  his  theory.  He 
discovered  that  the  secondary  planes  on  the  edges  of  crystals  might 
be  exactly  imitated  by  composing  a  primary  of  its  molecules,  and 
dropping  one  row  (or,  in  his  phraseology,  by  a  decrement  of  one 
row)  of  particles,  in  height  and  breadth,  (fig.  132,  pi.  2),  or,  two 
rows  in  one  direction,  and  one  in  the  other,  ^fig.  133),  and  so  in 
some  simple  ratio  for  all  planes.  These  splendid  results  proved  that 
the  science  of  Crystallography  was  founded  on  a  mathematical 
basis,  and  they  seemed  to  establish  the  truth  of  Haiiy's  views,  on 
the  same  sure  foundation. 

It  appeared,  however,  to  be  a  diflSculty,  that  cleavage  was  ob- 
tained, in  some  instances,  parallel  to  two  primaries  at  the  same 
time.  The  rhombic  prism,  besides  its  rhombic  cleavage,  admitted 
of  cleavage  parallel  to  a  diagonal,  thus  dividing  it  into  two  three- 
sided  prisms.  Again,  octahedrons  could  not  be  composed  of  octa- 
hedral molecules,  except  by  leaving  large  spaces,  to  fill  which,  tetra- 
hedrons were  necessary.  Haiiy  surmounted  the  first  difficulty,  by 
supposing  the  molecules  to  be  composed  of  still  simpler  solids,  which 
he  called  iniegrant  molecules.   These  are  the  tetrahedron,  the  three^ 
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sided  prism,  and  the  parallelepiped.  The  second  difficulty  however 
remained,  and  could  only  be  avoided  by  the  improbable  nypothesis 
of  two  nucleal  solids,  an  octahedron  and  a  tetrahedron. 

183.  The  difficulties  lay  unremoved,  when  Dr.  WoUaston  brought 
forward  his  ingenious  views  on  the  spherical  forms  of  the  molecules 
of  bodies,  in  the  Philosophical  Transactions  for  1813.  It  is  easily 
conceived,  that  many  of  the  primary  solids  in  crystallography  may 
be  formed  by  the  regular  aggregation  of  spheres.  Two  four-sided 
pyramids  oi  shot,  (similar  to  those  frequently  seen  in  arsenals), 
placed  base  to  base,  form  the  regular  octahedron,  (fig.  134).  If,  to 
the  octahedron,  two  three-sided  pyramids  are  added,  (tetrahedrons, 
fig.  136),  one  to  each  of  two  opposite  faces,  a  rhombohedron  is 
formed,  (fig.  135).  A  rhombohedron  of  this  kind  is  easily  obtained 
in  the  cleaving  of  fluor  spar ;  it  is  reduced  to  the  octahedron  by 
separating  two  tetrahedrons. 

Khombohedrons,  however,  occur  of  various  angles.  To  obtain 
these,  it  is  only  necessary  to  suppose  the  particles  of  other  rhom- 
bohedrons  to  be  spheroids,  instead  of  spheres ;  spheroids  are  also 
his  molecules  of  the  prisms.  The  formation  of  the  cube,  is  illus- 
trated by  Dr.  WoUaston,  as  follows  :  ''  Let  a  mass  of  matter  be 
supposed  to  consist  of  spherical  particles,  all  of  the  same  size,  but 
of  two  different  kinds  in  equal  numbers,  represented  by  black 
and  white  balls ;  and  let  it  be  required  that,  in  their  perfect  in- 
termixture, every  black  ball  shall  be  equally  distant  from  all  sur- 
rounding white  balls,  and  that  all  adjacent  balls  of  the  same  de- 
nomination shall  also  be  equidistant  from  each  other.  I  say,  then, 
that  these  conditions  will  be  fulfilled,  if  the  arrangement  be  cu- 
bical, and  that  the  particles  will  be  in  equilibrio."  He  had  pre- 
viously stated,  that ''  a  cube  may  evidently  be  put  together  of  spher- 
ical particles,  arranged  four  and  four  above  each  other  ;  but  this  is 
not  the  form  which  simple  spheres  are  naturally  disposed  to  as- 
sume, and,  consequently,  this  hypothesis  alone  is  not  adequate  to  its 
explanation." 

This  theor}'  is  in  some  respects  far  more  simple  than  that  of  Hauy. 
Yet  it  is  manifest,  that  it  received  but  sparingly  the  attention  of 
the  philosophic  mind  of  Dr.  WoUaston.  The  cube  and  rhombohe- 
dron are  similar  solids,  difiering  merely  in  that  the  latter  is  oblique. 
It  is  surely  improbable,  that  their  atomic  arrangements  should  be 
as  different  as  Wollaston*s  theory  supposes ;  or  with  reference  to 
the  cube  alone,  that  its  formation,  or  even  the  ex{danation  of  it, 
should  require  two  kinds  of  particles. 

184.  Other  theories  have  been  proposed,  but  only  one  seems  to 
require  a  notice  in  this  place,  before  entering  upon  that  which  ap- 
pears to  afford  the  best  explanation  of  the  phenomena.  I  refer  to 
the  CAemica/  theor)',  as  it  may  be  called,  since  chemical  facts  una 
"^.^^{y  explained  by  a  reference  to  its  principles.  According  to 
this  theor}%  the  atoms  of  the  elements  are  either  spheres  or  s^ie- 
roids,  and  the  molecules  of  compounds  result  firom  a  joxtapoiitioii 
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of  the  elementary  atoms.  These  elementary  atoms,  moreover,  are 
80  arranged,  that  the  compound  molecule  has  the  shape  of  the  pri- 
wiary  form  of  the  compound. 

It  will  be  remembered  that  crystals  are  solids  of  definite  dimen- 
sions, and  constant  angles,  exhibiting  a  perfect  symmetry  in  their 
several  parts,  and  an  exact  regularity  in  the  occurrence  of  second- 
ary planes.  In  order,  therefore,  that  the  similar  parts  of  a  crystal 
should  be  similarly  modified,  there  should  be  a  corresponding  simi- 
larity in  the  diflTerent  parts  of  a  molecule.  The  molecule  of  the 
cube,  besides  having  the  form  of  a  cube,  should  present  a  unifor- 
mity of  character  on  its  six  opposite  parts,  corresponding  to  the 
faces  of  the  cube.  Such  molecules,  it  is  evident,  cannot  be  formed 
bv  the  juxtaposition  of  the  elementary  atoms.  An  atom  of  sul- 
phur, the  primary  of  which  is  a  rhombic  octahedron,  united  to 
an  atom  of  lead,  whose  primary  is  the  regular  octahedron,  could 
not  in  any  way  be  made  to  receive  the  cubic  form  of  galena.  Nor 
were  the  molecules  equal  spheres,  would  it  be  a  less  aifiUcult  task  ; 
and  if  the  form  were  possible,  still  the  compound  molecule  would 
not  contain  similar  atoms  in  its  similar  parts,  and  could  not  possess 
that  synmietrical  character  necessary  to  account  for  the  regularity 
in  the  occurrence  of  secondary  planes.  Such  examples  might  be 
multiplied  indefinitely. 

The  chemical  theory  is  equally  unsatisfactory,  in  all  attempts  to 
account  for  crystallographic  phenomena.  Indeed,  it  may  be  con- 
sidered as  formed  merely  for  illustrating  combinations  in  a  lecture 
room.  In  the  explanations  of  optical  phenomena,  it  has  been  re- 
jected by  the  principal  theorists,  who,  in  accounting  for  the  double 
refraction  of  crystals,  suppose  the  molecules  to  have  spherical 
and  ellipsoidal  forms,  and  a  homogeneous  structure. 

Without  farther  introduction,  I  proceed  to  explain  what  is  con- 
ceived to  be  the  most  probable  view  of  the  nature  of  molecules  and 
molecular  action  in  the  formation  of  crystals. 

ON  CRYSTALLINE  MOLECULES.* 

185.  By  crystalline  molecule  is  understood,  the  molecule  in  the 
rtate  peculiar  to  it,  when  about  to  enter  into  the  constitution  of  a 
crystal,  or  when  a  constituent  part  of  a  crystal.  Evidently,  some 
important  change  takes  place  in  molecules,  at  the  time  of  crys- 
tallization. The  moment  before,  when  in  the  liquid  state,  they 
are  in  close  connection,  but  move  freely  among  themselves  ;  in  the 
act  of  crystallization,  they  unite,  almost  instantaneously,  and  are 
firmly  compacted  in  the  hard,  unyielding  crystal. 


*  The  fbUowing  yievB  on  crystallogeny  were  first  pubUahed  by  tlie  ftnthor  in  the 
Amflnam  Jcnmial  of  Sdenoe,  1886,  zzz,  275,  in  an  article  on  the 

or  Twin  Cryetals. 
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186.  Forms  of  Molecules. — Adopting  the  idea  of  spherical  and 
spheroidal  molecules,  we  suppose  the  molecule  of  each  primary  to 
be  that  spheroidal  body  or  ellipsoid,  which,*  described  within  the 
prism,  touches  the  centres  of  its  faces.  These  molecules,  by  their 
aggregation,  will  build  up  the  same  forms  that  proceed  from  the 
aggregation  of  Haiiy*s  polyhedral  molecules;  for. they  have  the 
same  proportional  height  breadth,  and  thickness,  and  therefore,  by 
combination,  must  produce  a  primary  of  the  same  dimensions,  f 

187.  Crystallogenic  Attraction, — ^rystallogenic  attraction,  and 
the  attraction  exerted  in  solidification,  appear  to  be  one  and  the 
same ;  and  consequently  the  subject  before  us  is  that  of  solidifica- 
tion in  general. 

Attraction  acting  in  every  direction  from  the  centre  of  a  par- 
ticle, will  cause  an  addition  of  particles  in  no  fixed  direction,  and 
must  invariably  produce  a  spherical  solid.  Proof  of  this  fact  is 
observed  in  every  drop  of  water,  or  globule  of  mercury,  whose  sph^ 
ricity  results  from  this  condition  of  attraction.  ,   To  form  solids, 


*  The  foUowiug  remarks  are  made  in  ezplanatioD  of  the  solids,  tenned  ellipBoidfl,  or 
Bolid  ellipfles,  and  their  conjugate  axes  and  diameters. 

AA'  BB'  is  a  plane  ellipse.  AB,  A^B',  two  lines  crossing  at 
right  angles,  are  termed  its  contugate  axes ;  a*h\  ab,  are  eon- 
Jugate  tUameUrs,  The  relative  sitimtion  of  the  conjugate  diam- 
eters is  Budi,  that  if  a  line  be  drawn,  touching  the  ellipse  at  a, 
the  extremity  of  one  diameter  o^,  it  will  be  parallel  to  tiie  other 
a'b'.  When  ab  and  a'6'  are  equal,  they  are  termed  the  emtal 
eanjugate  diameters;  when  they  intersect  at  right  angles,  they 
are  conjugate  axes. 

The  revolution  of  a  plane  semi-ellipse,  AB'B,  around  one 
axis,  describes  the  surface  of  a  solid,  wnich  is  denominated  an 
ellipsoid  of  revolution.  The  ellipsoid  of  revolution  has  its  sec- 
tions in  one  direction,  circles.  If  these  sections  are  ellipses, 
the  solid  is  still  an  ellipsoid,  but  not  one  of  revolution^  as  the 
simple  revolution  of  a  plane  ellipse  will  not  describe  it 

Tse  axes  of  ellipsoios  are  three,  and  intersect  at  right  anglea  Tlie  three  oonjitgite 
diameters  are  any  lines  so  drawn  that  a  plane  touching  the  ellipsoid  at  the  extremity  of 
one,  is  parallel  to  the  plane  in  which  the  other  diameters  are  situated.  Each  face  of  a 
prism,  which  touches  the  ellipsoid  at  the  extremity  of  one  crystalloffenic  axis,  is  oeeessa- 
rily  parallel  to  the  plane  in  which  the  other  two  axes  are  situated,  (figs.  1,  8,  7,  pUte  8). 
Consequently,  the  crystallogenic  axes  (lines  connecting  the  centres  of  opposite  faces)  are 
always  the  conjugate  diameters  of  the  ellipsoid,  and,  if  they  intepect  at  right  angles,  are 
the  conjugate  axes. 

f  The  above  approaches  the  view  of  Brewster,  deduced  from  the  study  of  the  refrac- 
tioQ  of  crystallizea  and  other  substances,  and  published  in  1880 ;  but  tois  philosopheir 
considers  the  form  of  the  molecule  not  that  of  the  spheroid  which  may  be  inscnbed  within 
a  primary,  but  another  spheroid  of  such  dimensions  that  the  change  of  form  saperinduced 
upon  it  by  the  forces  of  aggregation  determines  the  exact  form  of  the  combination.  The 
form  of  the  ultimate  molecules  of  crystals  existing  separately,  are  reearded  as  deter- 
mining only  within  certain  limits  the  primitive  form  to  which  they  belonff ;  while  the 
precise  form  of  the  crystal  and  its  doubly  refracting  structure  are  produced  by  the  actioD 
of  the  forces  of  aggpregatioa  He  also  speaks  of  the  axes  being  always  at  right  angles 
with  one  another,  which  is  not  always  true  of  the  optical  axes,  and  cannot  be  of  the  crya- 
tallc^nic.  The  progress  of  Science  will  probably  soon  clear  up  these  doulAful  points. — 
See  Brewster  on  jDouble  RefractioD,  Transactions  Royal  Society  for  1880,  and  AmarLpMm 
Journal  of  Sdence,  zxi,  296 ;  also  an  article  by  the  author,  American  Joimud  of  Soienoe, 
[2],  iv,  864. 
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bounded  by  a  definite  number  of  surfaces,  there  must  be  a  definite 
number  of  directions  for  the  exertion  of  attraction.  If  attraction 
is  exerted  in  but  one  direction,  the  particles  will  unite  only  in  this 
direction,  and  by  their  union  will  form  only  a  single  line  of  spheres ; 
exertion  in  two  directions  will,  in  a  similar  manner,  produce  a 
figure  of  two  dimensions  only,  that  is,  a  plane ;  in  three  directions,  a 
^ure  of  three  dimensions,  or  a  solid  tx>unded  by  six  faces,  as  the 
cube.  For  the  construction  of  prisms,  it  is  therefore  necessary 
that  the  mutual  attraction  of  the  particles  be  strongest  in  three 
fixed  directions  in  each  molecule. 

These  fixed  directions  may  be  denominated  axes,  and  their 
extremities,  poles ;  the  two,  Teleiiively,  positive  and  negative,  or  north 
and  south.  This  polar  character  is  a  fundamental  law  of  molecular 
force.  In  each  instance,  the  axes  connect  the  centres  of  the  faces 
of  the  prism ;  for  action  in  these  directions  only  can  produce  solids 
like  the  prisms. 

The  attraction  within  a  molecule  is  not  supposed  to  be  confined 
to  the  extremities  of  the  axes.  On  the  contrary,  every  portion  of 
the  surface  exerts  attraction.  But  the  attraction  is  strongest  at  the 
poles,  and  weakest  at  an  intermediate  point  between  them. 

The  crystallogenic  axes  of  the  cube  are  three  equal  lines  inter- 
secting each  other  at  right  angles,  and  hence  the  molecule  is  a 
sphere,  with  three  equal  conjugate  axes,  as  axes  of  attraction,  (fig. 
1,  plate  3).  Influenced  by  these  axes,  the  spheres  will  combine,  as 
in  fig.  2,  and  a  cube  will  be  formed  in  the  same  manner  as  by 
the  aggregation  of  an  equal  number  of  cubes.  The  square  prism 
has  its  breadth  and  width  equal,  but  a  varying  length ;  and  the 
molecule,  consequently,  is  an  ellipsoid  of  revolution,  (fig.  3),  with 
rectangular  axes.  The  rectangular  prism  has  three  unequal  di- 
mensions, and  therefore  the  ellipsoidal  molecule  is  not  an  ellipsoid 
of  revolution.  Fig.  4  is  a  transverse  section  of  the  prism  and  ellip- 
soid. The  axes  are  rectan^ar,  as  in  the  preceding  forms.  The 
right  rhombic  prism  has  a  similar  molecule  to  that  of  the  rectangu- 
lar prism,  but  its  lateral  crystallogenic  axes,  which  connect  the 
centres  of  opposite  faces,  are  obliquely  inclined  to  one  another ; 
and  being  equal,  are  the  equal  conjugate  diameters,  instead  of  con- 
jugate  axes.  The  vertical  axis,  as  in  the  preceding  prisms,  is  still 
one  of  the  conjugate  axes.  The  same  is  the  fact  with  the  right  rhom- 
boidal  prism ;  but  its  lateral  axes  are  unequal,  (fig.  6),  and  may  be 
any  unequal  conjugate  diameters  of  the  ellipsoid,  at  right  angles 
with  the  vertical  axis. 

In  the  oblique  prisms,  the  vertical  axis  is  inclined,  and  is  not 
therefore  one  of  the  conjugate  axes,  but  a  conjugate  diameter  to 
each  of  the  lateral  axes,  which  are  also  conjugate  diameters.  The 
lateral  conjugate  diameters  are  equal  in  the  rhombic,  but  unequal 
in  the  rhomboidal  prism.  In  the  rhombohedron,  the  lines  connect- 
ing the  centres  of  opposite  faces  are  equal,  and  consequently  the 
ellipsoid  is  one  of  revolution,  and  the  three  crystallogenic  axes,  its 

15 
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equal  conjugate  diameUre,  figures  7a,  and  Ih.  The  dotted  let- 
ters in  the  above  figures  are  supposed  to  be  situated  on  the  back 
faces.* 

168.  A  comprehensive  view  of  the  molecules  and  their  axes  is 
given  in  the  following  table  : 

Priims,  all  of  wboee  crysi  axes  intereect  at  (  axes  equal — Cube, 
right  angles,  and  are  Uierefin^  conjugate  i  two  onlj  equal — Rt  Square  Primn, 
4U$9  oi  UM  eUipMxidal  molecule  ( the  three  unequal — Jit  ReeUtng,  Primn, 

Prim.  wW  tot  a».  ne  obliqne-  (  ut  „«  eyuo/  oonj.  diain—ja.  Rhombic  Prum. 

Prima,  all  of  wboee  axes  intenect  ( the  three  axea,  equal  conj.  diam. — Jihomb<Mbnm, 
at  obli^  an^es,  and  are  therefore  i  two  kit  axes,  eq.  conj.  diam. — 06.  Rhombic  Prttm. 
ooij.  diam.  (not  axes)  of  the  molec  ( the  three  axes,  uneq.  oonj.  diam. — Ob.  KbdL  PrimtL 

From  this  table  it  is  apparent,  that  all  possible  positions  of  these 
diameters  occur  in  the  forms  of  crystals,  from  an  equalitv  and  rec- 
tangularity  in  the  cube,  through  different  variations  in  length  and 
situation,  to  a  general  inequality  in  length,  and  a  like  inequality  in 
their  mutual  inclinations,  as  in  the  oblique  rhoml)oidal  prism. 

Moreover,  we  perceive  that  all  the  prismatic  primaries  may  pro- 
ceed from  one  simple  solid,  an  ellipsoid,  (a  sphere  being  an  ellip- 
soid with  equal  rectangular  axes),  and  all  may  result  from  a  varia- 
tion merelj,  in  the  length  and  direction  of  the  conjugate  diameters 
of  this  sohd. 

189.  It  has  been  stated  that  the  axes  of  attraction  have  polarity. 
It  may  be  inferred,  with  reference  to  the  rhombohedron,  that  the 
three  poles  about  each  vertical  solid  angle  are  of  the  same  name, 
those  about  one,  north,  and  those  about  the  other,  south  ;  in  crys- 
tals of  tourmaline  there  is  then  some  correspondence  between 
the  crystallogenic  poles  and  those  induced  by  heat.  The  po- 
larity in  any  case  must  vary  with  the  condition  or  position  of  the 
crystal  with  reference  to  surrounding  matter.  Examples  of  a 
change  from  such  a  cause  are  found  in  some  compound  crystals, 
alluded  to  on  a  following  page. 

190.  Laws  governing  the  Crystalline  Mohcuks  in  the  formation 
of  the  Primary  Solids, — The  molecules  of  matter  in  the  act  of 
crystallization,  must  be  subservient  to  the  usual  law  of  attraction, 
the  repulsion  of  like  poles  and  the  attraction  of  unlike  ;  that  is,  two 
norths  or  two  souths  repel,  a  north  and  a  south  mutually  attract. 
There  is  this  peculiarity,  that  only  the  unlike  poles  of  similar  axes 
can  unite.  An  attraction  exists  between  the  north  pole  of  the 
vertical  axis  of  one  molecule,  and  the  south  pole  of  the  vertical  of 
another ;  but  none  between  the  north  of  the  vertical  axis,  and  the 
south  of  a  lateral,  when  the  lateral  and  vertical  are  unlike  axes. 


*  Hie  rbombobednm  thus  formed  differs  materially  from  that  proposed  hy  Wonastoo, 
{fig.  185.  pL  2).  Hie  molecules  inflneooed  by  these  axes  will  take  an  amazement  omilir 
io  that  in  the  cube  and  other  prisma. 


THBORBTIOAL   CRTSTALLOOIHY.  115 

This  is  a  natural  inference  from  the  general  nature  of  attraction. 
It  also  proceeds  from  the  nature  of  axial  attraction,  that  similar 
axes  will  by  their  union  form  a  straight  line ;  that  is,  will  unite  as 
in  fig.  9,  plate  3,  and  not  as  in  fig.  11. 

191.  ConntUal  Compound  Crystals. — The  mutual  influence  of 
the  molecules  causes  them  to  assume  the  parallel  position  of  figure 
9,  plate  3,  unless  some  peculiar  circumstances  operate  to  prevent  it. 
During  the  formation  of  crystals,  myriads  of  which  are  sometimes 
produced  at  a  single  process  of  crystallization,  it  must  be  no  uncom- 
mon occurrence  that  two  molecules,  in  close  proximity,  assuming 
simultaneously  their  axes,  should  have  the  position  given  in  fig.  10, 
plate  3.  A  north  and  south  pole  are  here  adjacent,  as  in  figure  9 ; 
but  the  north  pole  of  the  other  axis  in  one  molecule,  has  the  direc- 
tion of  the  south  pole  in  the  other  molecule.  The  natural  tendency 
to  an  inversion  of  one  molecule,  in  order  that  the  uniting  axes 
may  be  in  the  same  straight  line,  is  inferior  to  the  attraction  ex- 
erted between  the  adjacent  north  and  south  poles ;  the  molecules 
therefore  unite  as  in  figure  11,  and  constitute,  by  their  union,  a 
nucleus,  each  half  of  which  acts  independently  of  the  other,  thoi^h 
in  connection  with  it,  and  thus  produces  a  compound  crystal.  To 
this  accident  is  owing  the  formation  of  compound  crystals,  in  which 
composition  is  parallel  to  a  primary  face.  Figure  13,  plate  3,  rep- 
resent a  crystal  of  arragonite  thus  formed,  and  figure  13a,  a  hori- 
zontal section  of  the  same.  The  planes  ^,  i,  truncate  the  acute 
lateral  edges,  as  may  be  observed  in  figure  ISb, 

It  is  obvious  that  the  axes  of  the  molecules,  which  are  at  ri^t 
anffles  with  those  represented  in  figure  11,  (and  therefore  since  they 
pomt  towards  the  observer,  cannot  be  represented),  may  either 
present  their  similar  poles  in  the  same  direction,  or  by  the  inversion 
of  one  molecule,  opposite  poles  may  point  in  the  same  direction,  as 
is  the  case  with  the  parallel  axes  in  the  figure.  There  are  therefore 
the  above  two  methods  of  forming  compound  crystals  like  the 
above.  In  the  right  rhombic  prism,  however,  both  these  methods 
produce  the  same  result  as  regards  external  form.  But  in  oblique 
prisms  the  difierence  of  structure  is  apparent. 

We  here  perceive  that  those  accidents,  to  which  molecules  gov. 
emed  by  axial  attractions  are  necessarily  liable,  actually  take  place 
in  nature ;  and  they  afford  strong  presumptive  evidence  of  the  truth 
of  the  theory  proposed  to  account  for  them. 

192.  In  the  formation  of  other  compound  crystals,  two  molecules 
unite  in  points  of  equilibrium  of  attraction  between  two  poles,  and 
thus  give  rise  to  twins  of  a  second  kind ;  or  in  similar  points  be- 
tween three  poles,  producing  twins  of  a  third  kind.  In  the  first 
case,  the  situation  of  the  molecules  is  that  given  in  fig.  13,  plate  3, 
where  they  are  retained  in  combination  •by  the  action  of  two  north 
poles  of  one  molecule,  on  the  two  south  poles  of  the  other.  It  is 
obvious  that  this  is  an  instance  of  composition  parallel  to  an  edge. 
In  the  second  case,  the  combination  is  due  to  the  action  of  three 
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poles  of  one  molecule  on  three  opposite  of  the  other,  and  conse- 
quently the  composition  is  parallel  to  a  plane  on  an  angle. 

An  example  of  the  second  kind  of  twins  is  given  in  fig.  14,  pi.  8, 
which  represents  a  crystal  of  pyroxene  compounded  parallel  to  the 
edge  i.  The  figures  of  the  crystals  of  feldspar,  given  on  page  02, 
represent  other  forms  resulting  by  this  method :  the  similar  pedes 
of  the  vertical  axes  lie  in  opposite  directions. 

The  third  kind  of  twins  is  exemplified  in  figs.  15  and  16,  plate  S, 
the  former  a  crystal  of  manganite,  the  latter  a  scalene  dodecahedron 
of  calcite. 

193.  Compound  crystals  composed  of  more  than  two  individuals, 
arise  from  the  occurrence  of  the  above  species  of  composition  par- 
allel to  two  or  more  faces,  edges,  or  angles,  simultaneously.  Sev- 
eral of  these  forms  are  represented  in  figs.  3, 5,  6,  8,  plate  4. 

Fiff.  1  represents  a  horizontal  section  of  a  crystal  of  white  lead 
ore,  lour  oi  whose  lateral  angles  equal  117^  14',  the  obtuse  angle 
of  the  primary  rhombic  prism,  and  two  equal  125^  32',  twice  uie 
acute  angle  of  the  same.  In  this  instance,  composition  of  the  first 
kind  has  taken  place  parallel  to  two  faces  of  the  molecule  A. 

Fig.  2  is  a  horizontal  section  of  fig.  3,  (another  crystal  of  the  same 
mineral),  whose  lateral  angles  are  given  in  fig.  2.  Composition  of 
the  first  kind  has  here  taken  place  between  A  and  B,  and  subse- 
quently, though  almost  consentaneously,  C  was  added  by  the  attrac- 
tions between  the  poles  represented  in  contact.  In  the  preceding 
prism,  (fig.  1),  the  union  of  B  and  C  with  A,  was  efiected  at  the 
same  instant,  but  here  the  addition  of  C  was  subsequent  to  the  union 
of  A  and  B,  and  from  this  has  arisen  the  equal  inclination  of  C  to 
the  other  molecules. 

In  compound  crvstals  thus  formed,  each  face  of  the  prism  is  a 
primary  plane.  The  same  form  may  result  from  the  union  of  A 
and  B  merely,  without  the  addition  of  C,  provided  the  prisms  A  and 
B  have  one  of  their  acute  lateral  edges — the  distant  ones — trunca- 
ted ;  for  the  two  upper  edses  in  fig.  2  are  paraJlel  to  the  shorter 
dia^nals  of  A  and  B,  and  therefore  are  also  parallel  to  the  tnin- 
catm^  plane  just  referred  to.  Fig.  2  under  the  species  arragonite 
is  an  instance  of  this  mode  of  formation ;  two  of  the  lateral  planes 
of  the  prism  are  the  planes  €,  and  four  are  primary  planes,  Id,  and 
the  crystal  is  composed  of  two  individuals,  the  planes  with  the  let- 
ters accented  below,  belonging  to  one,  and  those  without  the  accent, 
belonging  to  the  other. 

A  horizontal  section  of  fig.  6,  a  crystal  of  Witherite,  is  exhibited 
in  the  outer  lines  of  fig.  4.  This  prism  diflTers  from  the  precedinff 
in  the  disposition  of  its  primary  angles,  which  are  lettered  a.  6,  c,  di 
The  andes  m  and  n,  each  equal  twice  the  acute  angle.  To  form 
the  nucleus.  A,  B,  and  C,  D,  were  first  united,  and  then  the  com- 
pound nuclei  AB,  CD,  were  ioined  by  the  action  of  the  axes,  wluch 
Bit  here  represented  as  nearly  in  contact. 

In  fig.  7,  a  compound  nucleus  is  represented,  in  which  compost- 
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tion  of  the  first  kind  has  been  efTected  parallel  to  all  the  lateral  faces 
of  the  molecule  A.  The  truncation  of  the  lateral  ed^s  of  the  four 
crystals,  B,  C,  D,  E,  would  give  rise  only  to  a  cruciform  crystal. 
But  the  action  of  the  central  molecule  A,  in  conjunction,  will  cause 
an  addition  of  particles  parallel  to  A,  and  thus  produce  the  other 
two  rays.  This  is  a  horizontal  section  of  fig.  8,  a  crystal  of  white 
lead  ore.  This  arrangement  is  probably  the  origin  of  the  stellate 
crystallizations  of  snow. 

194.  Compound  crystals  of  the  first  kind  are  most  common  in 
rhombic  prisms,  and  especially  when  the  lateral  ancle  is  nearly 
120^ ;  and  if  exactly  120^,  as  is  the  fact  with  snow,  simple  crystals 
are  seldom  observed.  Three  molecules,  whose  lateral  axes  are 
inclined  at  an  angle  of  120^,  form  by  their  union  a  perfectly  com- 
pact group,  similar  to  fig.  1,  pi.  4,— except  that  all  their  axes  are 
united  in  close  contact ;  and  consequently  their  mutual  action  pro- 
duces almost  necessarily  this  compound  structure.  The  union  of 
six  molecules  by  their  acute  angles,  may  also  take  place  in  the  same 
manner,  for  6x60°  equals  360°. 

Rhombic  prisms,  whose  angles  vary  much  from  120°,  do  not  pre- 
sent this  kind  of  compound  crystal.  The  following  are  the  spe- 
cies in  which  it  is  of  frequent  occurrence :  Arragonite,  (116°  10'), 
Strontianite,  (117°  32'),  Witherite,  (118°  30'),  White  lead  ore,  (117° 
14'),  Vitreous  Copper,  (119°  35'),  and  Brittle  Silver  Ore,  (116°  39'); 
and  in  all  other  species  in  which  this  mode  of  composition  is  not 
observed,  the  angle  differs  more  from  120°  than  in  those  enumerated. 
There  is  an  exception  to  tliis  remark  in  the  case  of  white  iron  py- 
rites, the  lateral  angles  of  whose  rhombic  prisms  equal  106°  2'. 
But  this  exception  illustrates  well  the  general  principle.  These 
crystals  are  composed  of  five  simple  crystals,  and  the  angle  73°  58', 
(the  acute  angle  of  the  prism),  varies  but  little  from  72°,  or  one 
fifth  of  360°.  The  occurrence  of  these  forms,  therefore  corroborates 
the  views  I  have  attempted  to  explain. 

196.  Postnatal  Compound  Crystals. — Postnatal  crystals  are  de- 
scribed in  §  158  to  be  of  two  kinds. 

1.  Doubly  geniculated  crystals,  or  those  which  have  been  appa- 
rently bent  subsequent  to  their  formation. 

2.  Those  which  are  composed  of  two  distinct  crystals,  united  by 
their  similar  parts. 

196.  Compound  crystals  of  the  former  kind  result  from  a  rever- 
sion of  the  original  polarity  in  the  molecules  of  the  crystal,  after 
the  crystal  has  attained  some  size.  The  causes  of  this  reversion 
are,  probably,  agents  that  are  not  unknown  to  us.  Heat  will  have 
this  efiect  on  crystals  of  tourmaline  and  other  minerals,  their  polar- 
ity varying  with  the  temperature.  Electricity  is  equally  an  efficient 
agent  in  producing  similar  results. 

Let  AB,  (fig.  9,  plate  4),  represent  a  line  of  molecules  in  a  crys- 
tal in  the  act  of  formation,  with  its  poles  situated  as  there  seen, 
the  marked  poles  being  north.     The  particle  C  is  supposed  to  be 
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on  the  point  of  obeying  its  axes  of  attraction,  by  uniting  the  pole 
n  with  m.  At  this  moment  there  is  a  sudden  reversion  of  the 
polarity  of  the  crystal,  as  represented  in  A'B'.  The  molecule  C 
now  finds  a  repelfant  pole  opposing  it — since  m  and  n  are  both 
north — ^and  is  immediately  drawn  around  by  the  attraction  between 
o,  the  nearest  south,  and  m,  and  the  union  exhibited  in  A"B'C 
takes  place,  producing  a  geniculation  in  the  crystal.  The  process, 
going  on  simultaneously  at  the  other  extremity  of  the  crystal, 
causes  another  geniculation  of  the  same.  Fig.  11,  pi.  4,  is  a  section 
of  a  crystal,  (a  little  resembHng  fig.  13,  pi.  3),  in  which  there  is  seen 
both  a  connatal  and  postnatal  composition.  The  latter  was  ef- 
fected as  above  described.  Geniculation,  according  to  the  second 
kind  of  composition,  may  be  illustrated  by  means  of  fig.  10 ;  AB  is 
again  the  crystal,  C  the  next  particle  to  be  added.  The  molecules 
are  those  of  a  right  square  prism,  which  form  is  peculiarly  subject 
to  these  accidents.  In  the  figure,  these  molecules  lie  on  one  of 
their  sides,  and  only  one  lateral  axis  is  seen  ;  the  other  directing 
its  north  pole,  s,  towards  the  observer.  The  union  of  m  and  n  is 
again  prevented  by  a  reversion  of  the  polarity ;  m  therefore  at- 
tracts the  nearest  north  pole,  which  is  s,  A  revolution  of  90°  most 
hence  take  place.  But  during  this  time,  the  unlike  poles,  t  and  v, 
(the  vertical  of  the  prism),  are  acting  on  one  another,  and  tending 
towards  a  union  ;  consequently,  the  molecule  will  assume  the  inter- 
mediate position  seen  in  A''B"C,  in  which,  contact  has  taken  place 
at  the  point  of  equilibrium  between  two  poles.  Fig.  1 ,  under  m- 
tik,  represents  a  crystal  thus  geniculated. 

A  similar  composition  could  not  occur  in  the  right  rectangular 
prism  ;  for  s  could  not  be  united  to  m,  since  they  l^long  to  unlike 
axes,  and  consequently,  there  must  be  a  revolution  of  180®,  to 
bring  r  into  union  with  m.  We  hence  see  why  the  right  square 
prism  is  particularly  subject  to  this  kind  of  geniculation. 

An  explanation  of  postnatal  geniculation,  according  to  the  third 
kind  of  composition,  flows  readily  from  the  above.  An  exam- 
ple is  given  in  fig.  12,  pi.  4. 

The  remaining  kind  of  compound  crystal  is  represented  in  fig. 
11,  of  the  species  quartz.  It  is  perfectly  analogous  to  the  ordinary 
union  of  two  molecules ;  for  the  crystals  are  united  by  their  similar 
faces.  They  were,  probably,  brought  originally  into  this  parallel 
situation,  by  a  process  analogous  to  electrical  induction,  or  the  mu- 
tual action  of  their  attracting  influences. 

FORMATION    OF    SECONDARY    PLANES,    AND   ORIGIN    OF    CLEAVAOB.* 

197.  It  has  been  abundantly  explained  that  the  same  substance 
may  crystallize  under  a  variety  of  forms,  all  being  modifications  ol 


*  See  for  fuller  detftOs  on  HAb  flobject,  an  article  by  the  author  in  the  American  Jovmal 
of  Sdenoe,  [2],  it,  864. 
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me  type.  A  species  may  occur  under  the  form  of  a  cube,  or  a 
cube  with  truncated  edges,  or  with  bevelled  edses,  or  with  variously 
modified  angles.  If,  men,  a  certain  slate  of  the  attraction  in  a 
molecule  will  produce  the  primary  cube,  some  variation  from  this 
ttate  is  necessary  to  produce  another  form,  and  a  different  variation 
for  every  different  secondary  form. 

198.  In  view  of  the  fixed  simple  ratios  of  mathematical  exact- 
ness, governing  secondary  planes,  it  is  obvious  that  the  variations 
which  the  attraction  undergoes,  are  in  some  fixed  ratio.  And  as 
similar  parts  of  crystals  are  similarly  modified,  and  similar  parts 
are  those  similarly  situated  as  regards  like  axes,  the  homologous 
parti  of  molecules  experience  the  variation  similarly  and  simulta- 
neously. 

199.  The  only  exceptions  to  this  last  principle  are  the  cases  of 
bemihedrism,  in  which  half  the  similar  parts  are  modified  alike; 
aod  hence  it  follows  that  in  some  cases  the  parts  of  a  molecule  on 
two  opposite  sides  of  a  pole  may  undergo  a  different  amount  of  va- 
riation of  attraction ;  but  this  takes  place  symmetrically,  with 
reference  to  all  the  poles. 

aoO-  In  the  formation  of  a  cube  with  truncated  edges,  the  cube 
is  not  finished  out  on  the  edges.  There  is,  therefore,  when  second- 
ary planes  are  formed,  a  diminution  of  the  force  of  attraction  in 
the  Itne  of  the  primary  axes,  since  these  axes  fail  of  completing  the 
primary  solid ;  and  this  diminution,  as  above  shown,  is  in  some 
simple  ratio. 

201.  In  an  enlarging  cube,  the  mole-  *'^ 

cules  are  added  in  planes  of  increasing  / 
breadth,  as  in  this  way  only  would  the  \ 
form  continue  to  be  a  cube.     If  we  con-  / 
nder  the  case,  we  find  that  the  central  ^ 
molecule  attracts  a  molecule  by  each  of  / 
its  poles,  and  also  simultaneously  the  add-  '~ 
ed  molecules  act  by  their  lateral  axes  to 
complete  the  plane.     We  observe  in  the  t; 
sectional   view  (through  the   centre)  in  / 
figure  47,  when  A  by  its  axes  unites  with  \ 
four  B's,  the  B's,  simultaneously,  while  in 
the  act  of  union,  unite  with  B',  B',  B',  B' ;  and  thus  the  square 
form  is  retained.     This  is  a  simple  statement  of  the  process. 

If  now  when  the  B's  are  uniting,  their  lateral  axes  do  not  act  at 
the  same  time,  then  the  forming  cube  will  have  the  edges  truncated 
as  in  fig.  5,  pi.  1.  To  understand  this  we  must  study  the  steps  in  the 
process.  Fig.  48  presents  the  same  secondary  planes  as  in  fig.  5, 
without  the  primary  faces.  It  is  obvious  that  in  the  enlargement  of 
such  a  secondary,  when  the  summit  molecule  is  annexed,  its  lateral 
axes  do  not  act  as  they  do  when  a  cube  is  formed :  but  when  another 
molecule  is  added  beyond,  then  they  act  laterally.  Thb  may  per- 
haps be  more  clearly  seen  in  the  transverse  section  in  fig.  49.    Wnen 
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A  Attracts  B,  B  does  not  act  laterally  as  in  fig.  47 ;  it  does  not  so 
act  until  B  attracts  C,  when  a  C  is  added  either  side  of  B.     So  C 


sets  laterally  when  a  D  is  added  to  C,  and  not  i>efore. 


202.  Again  in  fi^.  50,  we  have  a  section  of  another  ft^re,  (the 
Btune  secondary  as  in  fig.  10,  pi.  1),  showing  the  arrangement  of  mole- 
cules in  a  solid,  presenting  such  a  section.     Examining  it,  we  per- 


ceive  that  when  G  is  added  to  the  extremity  of  the  central  axis, 
two  molecules,  G,  G,  are  added  on  either  side  of  F,  and  none  late- 
rally to  G-  This  figure  represents  the  formation  of  the  secondary 
plane,  having  the  ratio  1 :  3,  as  is  evident  from  inspection,  and  fig. 
46  or  49,  another  with  the  ratio  1 :  1. 

If  the  period  of  time  occupied  by  the  union  of  a  molecule  be 
represented  by  p,  then  when  the  lateral  axes  act  only  after  the  pe- 
riod of  time  p,  and  then  add  a.  single  row  of  molecules,  the  second- 
ary plane  is  the  truncating  plane  1:1.  For  the  plane  having  the 
ratio  1 ;  2,  in  which  two  are  added  laterally  to  one  tenntoally,  or 
what  is  equivalent,  one  laterally  for  every  half  one  terminally,  the 
time  would  be  ^p ;  for  the  plnne  1  :  3,  the  time  would  be  ip. 

203.  To  understand  the  origin  of  planes  on  an 
angle,  we  must  again  consider  the  actual  cir- 
cumstances.    Fig.  51  (the  same  secondary  as  in 
fig.  2,  pi.  1)  will  aid  the  mind  in  conceiving  of  it. 
Here,  when  the  summit  particle  unites  itself,  it  i 
adds  nothing  laterally,  as  was  the  case  also  in  ' 
fig.  40  ;  when  another  unites  beyond,  then  four 
particles  are  united,  one  by  each  lateral  pole  ;  but  these  four  add 
nothing,  until  still  another  particle  is  added  to  the  summit.     In  this 
case  there  is  aa  interval  oi  time  p,  between  the  action  ik  the  tar- 
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minal  and  lateral  axes,  and  another  interval  p,  between  the  adding 
of  the  four  molecules  and  the  action  by  thiir  lateral  axes.  And 
this  is  the  difference  between  the  plane  truncating  an  angle,  (fig. 
2,  plate  1),  and  another  truncating  an  edge  of  a  cube,  (fig.  5,  plate 
1).  This  plane  truncating  an  angle  has  the  ratio  1:1:1.  For  a 
pl^e  1:2:2,  the  times  wnl  be  each  \p,  and  for  any  plane  1 :  m :  n, 
the  times  will  be  j^  and  Ip, 

It  appears  that  tne  lateral  axes  act  less  speedily  therefore  for  the 
truncating  plane  of  an  angle,  than  for  that  of  an  edse ;  the  centre 
of  the  former  in  a  cube  is  54^  44'  from  the  centre  of  a  face  of  the 
cube,  and  the  centre  of  the  latter  from  the  same  is  45^. 

204.  We  have  before  observed,  that  the  production  of  secondary 
forms  depends  on  the  fact,  that  the  force  of  attraction  in  the  axes 
of  the  molecules,  when  secondaries  are  produced,  is  less  than  that 
which  is  exerted  when  the  primary  prism  or  cube  is  formed.  But 
we  cannot  suppose  the  whole  force  of  attraction  in  a  molecule  to 
be  different  in  different  circumstances.  No  facts  nor  reasoning 
would  sustain  this  conclusion.  We  may  admit  that  the  attraction 
may  be  more  concentrated  in  the  primary  axes,  in  some  cases  than 
in  others.  It  is  well  known  that  the  polar  condition  in  bodies 
does  not  imply  an  addition  of  force,  but  simply  an  axial  action  or 
concentration  of  the  force.  This  concentration  or  excited  action 
may  be  induced  by  the  condition  of  neighboring  bodies  or  influ- 
ences ;  and  different  bodies  should  differ  widely  in  their  suscepti- 
bility to  it,  as  is  evidently  the  fact.  Now  if  the  attraction  is  less 
concentrated  in  the  primary  axes,  when  a  secondary  plane  forms, 
the  interval  of  time  above  alluded  to  as  characterizing  the  forma- 
tion of  different  secondaries,  will  be  longer  or  shorter  according 
to  the  state  of  concentration  in  the  primary  axes.  The  more  or 
less  diffused  state  of  the  attraction  is  connected  with  the  kind  of 
secondary  produced. 

But  when  we  observe  in  a  complex  crystal  the  evenness  of  the 
faces,  the  neat  regularity  of  the  edges,  and  the  perfection  through- 
out, even  when  many  secondary  planes  are  combined,  it  appears 
clear  that  such  forms  could  not  result  from  simply  a  generally  dif- 
fused state  of  the  attraction,  any  more  than  a  primary  could  be 
so  produced.  In  each  case  there  must  be  as  many  distinct  poles 
as  there  are  planes.  When  therefore  the  principal  axes  lose  their 
concentration,  this  loss  consists  in  a  distrioution  of  the  force  into 
subordinate  axes  intermediate  between  the  primary  axes.  For  a 
truncation  of  the  edges  of  a  cube,  the  intermediate  axes  would 
have  their  poles  just  at  the  middle  point  between  every  two  poles 
of  the  primary  axes ;  for  a  truncation  of  the  angles,  the  poles 
would  be  at  the  middle  point  between  every  three  poles.  We  have 
remarked  on  the  symmetrical  arrangement  of  secondary  planes  in 
general,  and  this  would  follow  from  the  necessary  symmetrical  ar- 
rangement of  such  axes.  Moreover  the  length  of  time  p,  will  be 
greater  the  farther  the  secondary  pole  is  situated  from  the  primary 

16 
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poles.  And  this  is  true  in  fact.  The  pole  for  the  octahedron  is 
the  most  distant,  being  at  the  central  point  between  three  primary 
poles.  The  number  of  combined  secondary  forms  may  still  seem 
mysterious.  But  a  crystal,  in  its  capacity  as  a  unit,  would  neces- 
sarily have  a  corresponding  character  in  its  different  parts  to  that 
of  the  molecules  of  which  it  consists,  and  consequently  the  attr|c- 
tion  exerted  by  the  molecules  in  these  different  parts  would  corres- 
pond, occasioning  thus  the  secondary  planes.  The  relative  extent 
of  the  several  different  kinds  of  planes  will  depend  pi  imarily  on 
the  relative  force  of  action  in  the  different  sets  of  axes. 

These  considerations  lead  us  to  conclude,  that  the  diminution 
of  attracting  force  in  the  primary  axes,  on  which  the  formation  of 
a  secondary  depends,  consists  in  the  partial  action  of  this  force 
along  intermediate  axes,  symmetrically  situated  with  reference  to 
the  primary  axes  ;  and  the  greater  or  less  amount  of  diminuHonf 
determines  the  kind  of  distribution* 

205.  The  same  crystalline  form  may  have  different  cleavage. 
For  example,  cubes  of  galena  have  a  cubical  cleavage,  while  cubes 
of  fluor  spar  have  an  octahedral  cleavage,  or  yield  octahedrons 
when  cleaved.  These  different  circumstances  would  result,  provi- 
ded  that  in  one  case  (for  galena)  the  three  primary  axes  of  the 
molecule  were  dominant,  and  in  the  other,  the  eight  intermediate  or 
octahedral  axes.  The  arrangement  of  the  molecules  in  each  case 
would  depend  on  the  dominant  axes,  and  so  also  would  the  direc- 
tion of  the  cleavage.  Hence,  the  direction  of  cleavage  may  some^ 
times  indicate  in  any  species  of  matter  which  set  of  axes  is  dom- 
inant,  the  primary  or  a  secondary  set 

In  the  preceding  paragraphs,  after  explaining  the  general  polar 
action  of  crystallogenic  or  cohesive  attraction,  we  have  pointed  oat 
the  modifications  of  condition  this  attraction  undergoes,  the  simple 
ratios  presented  by  these  modifications,  and  their  dependence  on 
the  formation  of  intermediate  axes.  Cohesive  attraction,  instead 
of  being  a  constant  force,  as  might  be  inferred  from  the  ordinary 
definitions,  appears  therefore  to  be  complex  in  its  actions,  yet  sim- 
ple in  the  general  laws  by  which  this  complexity  is  produced. 

206.  Owing  to  some  intrinsic  or  extrinsic  influence,  (the  pres- 
ence and  condition  of  matter  near  by  or  commingled  with  the  crys- 
tallizing material),  the  primary  axes  may  be  sustained  in  an  excited 
state.  But  if  there  is  nothing  to  sustain  or  excite  this  concentration, 
and  the  action  is  quiet,  or  if  bodies  around  induce  it  owinff  to  their 
own  condition,  the  attraction  becomes  more  diffused,  ana  second- 
ary axes  multiply.!  All  the  crystals  of  a  locality  or  region  have 
usually  the  same  form. 


*  In  the  case  of  siibstances  that  very  seldom  crystallise  or  neyer,  we  have 
that  the  polar  farces  are  weak. 

f  The  theoiT  above  offered  with  regard  to  the  origin  of  secoodary  planes,  is  near  that 
presented  in  1  §89  to  the  Royal  Society,  by  Prof  Nedcer.  How  lar  th^  are  identka]«  I 
oaonot  decide  with  mrimniy  from  the  briaf  notice  of  hie  paper  whidi  I  have  Men  in  tit 
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The  constancy  of  certain  forms  in  seine  species  is  evidence  of 
the  peculiar  susceptibilities  of  the  molecules  of  those  substances. 
Thus  the  calc  spar  in  the  limestone  of  Lockport  has  the  dog-tooth 
shape,  the  scalene  dodecahedron  ;  that  of  Boonville,  N.  Y.,  occurs 
in  short  six-sided  prisms.  That  of  the  Rossie  lead  region  in  com- 
plex combinations  of  different  secondary  planes  with  the  primary. 

These  facts  indicate,  that  the  variations  of  attraction,  produ- 
cing secondary  forms,  depend  often  on  surrounding  bodies  favor^ 
ing  the  concentration  or  diffusion  of  the  attracting  force ;  and  the 
causes  often  act  in  nature  simultaneously  over  wide  areas. 

S07.  Cleavage, — The  peculiarities  of  cleavage  give  us  informa- 
tion on  another  point,  respecting  cohesive  or  crystallogenic  at- 
traction. The  facility  of  cleavage  in  prisms  differs  in  the  direction 
of  unlike  axes.  Topaz  cleaves  easily  parallel  to  the  base  of  the 
prism,  and  hardly  at  all  in  other  directions.  This  difference  does 
not  depend  upon  the  relative  strength  of  attraction  in  the  unequal 
axes ;  lor  it  is  often  the  reverse  of  this.  Again,  while  some  of  the  hard- 
est substances  have  perfect  cleavage,  other  soft  species  have  none. 

If  then  this  quality  has  no  relation  to  the  strength  of  the  at- 
traction which  unites  molecule  to  molecule,  it  must  depend  on 
some  peculiarity  in  the  manner  in  which  this  force  acts.  This 
force  may  act  in  two  ways  : — either  continuously  or  intermittedly  ; 
and  the  latter  mode  only,  could  produce  the  result  in  view.  Tiie 
action  of  force  in  nature  appears  to  be  generally  intermittent.  Al- 
ternate action  and  comparative  inaction,  with  corresponding  results, 
are  everywhere  exemplified  in  organic  growth ;  and  it  is  tnerefore 
no  anomaly  that  it  should  be  exemplified  in  the  inorganic  kingdom.* 


Maeasine,  toL  xiv,  p.  216.  M.  Necker  suppoees  that  there  is  a  tendency  in 
crjstela  to  take  the  epheroidal  forms  of  their  molecules ;  that  when  the  secondary  axes 
are  destroyed  by  different  causes,  sim^^e  crystals  are  produced.  According  to  the  view 
here  presented,  were  is  no  tendency  of  this  kmd  recognized ;  the  concentration  of  the  pri- 
mary axes  producing  simple  forms  is  the  ordinary  condition  of  the  molecules  of  some  sub- 
■Caoeea  in  solidification ;  and  by  this  concentration,  however  produced,  the  secondary  axes 
lose  their  force. 

*  The  successive  layers  in  wood,  the  periodical  reproduction  of  leaves  or  flowers  and 
of  young  in  animals,  and  the  seriate  arrangement  of  parts  in  many  plants  and  animals  all 
iUnatrate  intermittoit  growth.  In  some  zoophytes  the  buds  form  m  successive  series  of 
two^  four,  or  liz,  or  some  other  fixed  number ;  m  other  cases  opposite  sides  alternate  in 
budding,  or  when  there  are  several  rows,  the  rows  bud  in  succession ;  and  these  are  ex- 
Hnbles  of  intermittent  action. 

The  spiral  arranffement  of  leaves  in  vegetation,  as  I  have  elsewhere  observed,  (Zooph., 
pi  99\  is  another  iflustration  of  intermittent  ^wth ;  for  here  the  difiierent  sides  of  the 
growu^  plant  (Jive,  in  many  plants,  and  six  m  many  others^  bud  successively,  for  the 
simple  reason,  of  universal  application,  that  reproduction  produces  temporary  exhanstioii, 
or,  that  force  is  exerted  intermittedly. 

Thewdtaium  of  molecular  force  in  also  an  example  of  intermitted  action,  and  must  H^ 
at  the  basis  of  the  oniversal  principle  on  this  subject  to  which  we  have  alluded  The  re? 
alt^  of  this  pulsation  we  cannot  doubt  The  undulatory  theory  of  light  must  be  received 
as  rally  demonstrated ;  and  if  it  is  an  ether  that  pulsates,  it  is  molecular  force  which  makes 
it  pulsate,  and  this  implies  pulsating  action  in  molecular  force  itseH 

IIm  attraction  of  ooneaion  is  shown  by  cleavage  to  be  intermittent  in  itUetuify  ;  we  do 
not  learn  from  it  that  there  is  any  actual  intermissioo  of  time  in  the  exartioo  of  the  £oree» 
sr  a  famtioD  in  rate  of  pulsatioQ. 
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When,  therefore,  cleavage  is  produced  in  crystalliration,  the 
imion  of  layers  of  molecules  takes  place  by  au  iDtermitted  action  ; 
that  is,  with  regular  successive  variations  or  pulses  in  the  intensity 
of  the  force  of  attraction.  This  intermitted  action,  when  reduced 
to  the  adding  simply  of  single  layers  in  succession,  becomes  contin- 
uous. On  uiese  principles  there  might  be  every  variety  of  this 
quality  in  nature,  and  there  should  be  no  necessary  connection  be- 
tween cleavage  and  strength  of  attraction.  We  therefore  infer 
that  the  action  of  cohesive  attraction  i>  often  intermittent,  pro- 
ducing seriate  retuUt,  (as  exemplified  in  the  cleavage  of  ayttah), 
and  Ike  specific  rate  of  intermittent  action  it  different  for  uneqwU 
axes.* 

808.  In  aggregated  crystallizations,  there  is  a  mass  of  material 
entering  the  soUa  state  together,  and  no  opportunity  exists  for  sin- 
gle crystals  to  perfect  themselves.  While  a  liquid  mass  is  cooling 
whenever  the  temperature  of  solidification  is  reached,  at  number- 
less points  throughout  the  mass  crystallization  will  begin ;  and  to- 
gether, an  aggregation  of  crowded  crystals  or  grains  is  produced, 
with  no  external  regularity  of  form ;  in  other  words,  the  granular 
structure.  The  same  will  happen  in  a  crystallizing  solution,  if  the 
process  goes  on  rapidly. 

When  a  solution  is  spread  thinly  over  a  large  surface,  minute 
crystalline  points  incnist  the  whole  ;  and  if  the  solution  be  gradu- 
ally supplied  as  crystallization  goes  on,  it  is  obvious  that  the  minute 
pomts  may  elongate  into  crowded  prisms  of  fibres,  producing  a 
fibrous  structure.  Such  a  structure  is  common  in  narrow  seams  in 
rocks,  and  the  fibres  are  usually  elongated  across  the  seam. 

S09.  The  concentric  structure  is  another  result  depending  on 
the  rate  of  solidification  connected  often  with  the  rate  of  chemical 
combination.  In  the  first  place,  the  nucleus  is  always  a  cluster 
of  molecules,  instead  of  a  single  one,  as  in  a  simple  crystal.  The 
structure  sometimes  commences  around  some  foreign  body  as  a 
centre,  though  the  aggregation  is  often  without  any  proper  nucleus 
except  that  of  the  cluster  of  molecules  that  first  solidified.  The 
second  principle,  on  which  the  concentric  structure  depends,  is  the 
tendency  of  a  body  to  communicate  its  own  condition  to  other 
bodies  within  its  influence.  This  law — the  law  of  equilibrium,  and 
contact  or  catalysis  in  chemistry — ^ia  one  of  the  universal  laws  of 
existence.  According  to  it,  either  a  collection  of  molecules  enter- 
ing the  solid  state,  or  any  foreign  body  already  solid,  wiU  tend  to 

*  Hao7crr(t«U,Mi:«markad  oipage  16,  have  p«nJlel  Btriatinu;  vhidi  ooriit  tt 
•Itenuktkoi  of  tiro  or  men  i^ttf  plane*.  Thus  cnbnof  pfritra  veij  gmenllr  kn 
tfaeir  &«a  marked  wHh  atite  wlaeh  an  ««eillaliaM  between  «  plane  replaai^  the  «ige, 
aod  eitlM  a  fMe  at  (1m  piioarj  cobe^  or  aaolha- jdaoe  ot  the  mae  aeoondn?.    Soom 

ocitJx'Jrou- Ml  iliinrauiTltfTeteiewhidboanBftofmiiuitecnbea.    Ibne  fute, and  Aa; 

"'■'  '-'^'"n" '  -..If  l■^o^n^  Acwra&MMntmtenmttaitmodeof  aetknin  thediBaiMii 

. ,       -  *obAi>  Mtt  batwMn  diftrart  •«!■);  and 


at  inoleirulMi.  (or 
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bring  adjacent  bodies  into  the  same  or  an  intermediate  condition. 
If  susceptible  to  this  influence,  the  particles  adjoining  become  as- 
similated, and  unite  to  the  nucleus ;  these  again  act  upon  others  ad- 
joining, and  thus  a  spherical  form  is  produced,  as  a  result  of  suc- 
cessive development.* 

210.  We  have  thus  reviewed  some  of  the  various  facts  presented 
by  matter,  as  it  exists  around  us.  Observation  has  proved  more 
profitable  than  closet  speculation  in  animal  and  vegetable  Physiol- 
ogy ;  and  so  it  will  be  with  regard  to  the  organizing  force  of  the 
so-called  inorganic  kingdom.  The  fact  that  the  attraction  of  mole- 
cules is  liable  to  modifications  of  condition,  and  especially  the  sim- 
ple yet  fixed  relations  between  these  modifications,  nothing  but  a 
crystal  could  make  known  to  us.  Yet  the  principle  is  as  wide  as 
the  universe  in  its  application ;  for  we  live  in  a  universe  of  mole- 
cules, and  all  the  grandeur  of  physical  nature  is  the  result  of  mole- 
cular forces. 

From  the  late  rapid  progress  in  science,  we  may  be  encouraged 
to  hope  that  ere  long  this  entrance  to  one  of  the  innermost  recesses 
of  the  works  of  nature  will  be  thrown  open, 'and  that  the  qualities 
of  atoms  or  molecules,  their  forms  and  peculiarities,  will  soon  be 
fiiUy  understood.  Its  connection  with  tne  science  of  chemistry, 
and  other  physical  sciences,  renders  it  deserving  of  very  minute 
experimental  research.  Beautifully  and  truly  was  it  long  since 
OMerved  by  Gulielmini,  in  his  work  on  Crystallization — an  author 
who,  thougn  afterwards  forgotten,  had  a  clearer  insight  into  the 
nature  of  crystallization,  than  any  of  his  cotemporaries,  and  many 
of  his  successors — ^p.  144 :  "  Crystallisatio  geometrizantis  naturse 
opus  quoddam  est,  et  sane  mirabilissimum ;  dignum  ideo  ut  totis 
ingenii  viribus  totaque  mentis  contenlione  exquiratur,  non  quod 
spectet  tantam  amcenitatem  et  voluptatem,  quae  mirabilium  scientiam 
consequitur,  verum  etiam  ob  maximam  in  re  physica  utilitatem ; 
videtur  quippe  Natura  hie  se  prodere,  et  omni  exuta  velamine  non 
qualis  esse  potest,  sed  qualis  actu  est  sese  prsebere  conspiciendam." 

*  Hie  concentric  structure  here  explained  is  analogous  in  many  respects  to  the  circu- 
lar and  sjrfierical  forms  in  vegetation.  The  growing  lichen  extends  itself  circularly, 
owing  to  progressive  assimilation  or  development  This  proves  no  similarity  of  nature 
between  toe  organic  forces  and  cohesiYe  attraction ;  it  only  shows  that  different  forces  act 
mder  a  commoin  law. 


PART   II. 

PHYSICAL  PROPERTIES  OF  MINERALS. 
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L  CHARACTERS  DEPENDING  ON  LIGHT. 

211.  Light  may  be  either  reflected,  transmittedy  or  emitted.  The 
qualities  of  minerals  thus  produced  are  of  six  kinds  : — 

1.  Lustse;  depending  on  the  power  and  manner  of  reflecting 
light. 

2.  Color;  depending  on  the  kind  of  light  reflected  or  trans- 
mitted. 

8.  Diaphaneity  ;  depending  on  the  power  of  transmitting 
light 

4.  Refraction;  depending  on  the  manner  of  transmitting 
light. 

5.  Polarization  ;  depending  on  the  manner  of  transmitting  or 
reflecting  light,  and  due  tp  the  polar  nature  of  force. 

6.  Phosphorescence  ;    depending  on  the  power  of  emitting 

light. 

I.  lustre. 

212.  The  lustre  of  minerals  varies  with  the  nature  of  their  sur- 
faces. A  variation  in  the  quantity  of  light  reflected,  produces 
different  degrees  of  intensity  of  lustre ;  a  variation  in  the  nature 
of  the  reflecting  surface,  produces  difierent  kinds  of  lustre, 

a.  The  kinds  of  lustre  recognized  are  six. 

1.  Metallic :  the  lustre  of  metals.  Imperfect  metallic  lustre  is 
expressed  by  the  term  sub-metallic. 

2.  Vitreous :  the  lustre  of  broken  glass.  An  imperfectly  vit- 
reous lustre  is  termed  sub-vitreous.  The  vitreous  and  sub-vit- 
reous lustres  are  the  most  common  in  the  mineral  kingdom.  Quartz 
possesses  the  former  in  an  eminent  degree ;  calcareous  spar,  often 
the  latter.  This  lustre,  in  each  case,  approaches  the  lustre  of 
broken  glass  of  the  color  of  the  mineral. 

3.  Resinous :  lustre  of  the  yellow  resins.  Ex.  opal,  and  some 
yellow  varieties  of  zinc  blende. 

4.  Pearly :  like  pearl.  Ex.  talc,  native  magnesia,  stilbite,  &c. 
When  united  with  sub-metallic,  the  term  metallic-pearly  is  used. 
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5.  Silky :  like  silk ;  it  is  the  result  of  a  fibrous  structure.  Ex. 
fibrous  carbonate  of  lime,  fibrous  gypsum. 

6.  Adamantine :  the  lustre  of  the  diamond.  When  also  sub- 
metallic,  it  is  termed  metallic-adamantine,  Ex.  carbonate  of  lead, 
dark  red  silver  ore. 

6.  The  degrees  of  intensity  are  denominated  as  follows : — 

1.  Splendent :  reflecting  with  brilliancy,  and  giving  well  defined 
images.     Ex.  Elba  iron  ore,  tin  ore. 

2.  Shining :  producing  an  image  by  reflection,  but  not  one  well 
defined.    Ex.  celestine. 

3.  Glistening :  afibrding  a  general  reflection  from  the  surface, 
but  no  image.    Ex.  talc,  copper  pyrites. 

4.  Glimmering :  afibrding  imperfect  reflection,  and  apparently 
from  points  over  the  surface.     Ex.  flint,  chalcedony. 

A  mineral  is  said  to  be  dull  when  there  is  a  total  absence  of  lus- 
tre.    Ex.  chalk,  the  ochres,  kaolin. 

These  difierent  degrees  and  kinds  of  lustre  are  often  exhibited 
difllerently  by  unlike  faces  of  the  same  crystal,  but  always  similarly 
b^  like  faces.  The  lateral  faces  of  a  right  square  prism  may  thus 
diflfer  from  a  terminal,  and  in  the  ri^ht  rectangular  prism  the  lateral 
faces  also  may  difier  from  one  another.  The  surface  of  a  cleava^ 
plate  in  foliated  minerals,  very  commonly  difiers  in  lustre  from  the 
sides,  and  in  some  cases  the  latter  are  vitreous,  while  the  former  is 
pearly. 

11.  COLOR. 

213.  The  external  color  of  minerals  often  difiers  from  the  color 
of  the  powder,  or  that  of  a  scratched  surface.  The  latter,  caUed 
the  Streak,  is  the  most  constant  character,  since  it  seldom  varies  in . 
the  same  species.  The  mineral  species  are  liable  to  so  many  acci- 
dental mixtures  of  foreign  substances,  that,  in  general,  little  reliance 
can  be  placed  on  the  external  color.  The  metals  and  the  metallic 
oxyds  are  among  those  species  which  are  the  least  subject  to  vari- 
ation. 

The  following  eight  colors  have  been  selected  as  fundamental,  to 
facilitate  the  employment  of  this  character  in  the  description  of 
minerals:  White,  Gray,  Black,  Blue,  Green,  Yellow,  Red,  and 
Broum. 

a.  Metallic  Colors. 

« 

1.  Copper-red:  native  copper. — 2.  Bronze-yellow:  magnetic 
pyrites. — 3.  Brass-yellow:  copper  pyrites. — 4.  Gold-yellow, — 5.  Sil- 
ver-white :  native  silver,  less  distinct  in  arsenical  pyrites. — 6.  Tin- 
white  :  mercury,  cobaltine. — 1,  Lead-gray :  galena,  molybdena. — 
8.  Steel-gray  :  nearly  the  color  of  fine  grained  steel  on  a  recent 
fracture ;  native  platinum,  and  palladium. 
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b.  Non-metallic  Colors. 

A.  White.  1.  Snow-white:  carrara marble. — 2,  Reddish-white: 
some  varieties  of  calcite  and  quartz. — 3.  Yellowish-white :  some 
varieties  of  calcite  and  quartz. — 4.  Grayish-white  :  some  varieties 
of  calcite  and  quartz. — 5.  Greenish-white :  talc. — 6.  Milk-white  : 
white,  slightly  bluish ;   some  chalcedony. 

B.  Gray.  1.  Bluish-gray :  gray,  inclining  to  a  dirty  blue  color. 
— 2.  Pearl-gray ;  gray,  mixed  with  red  and  blue  ;  horn  silver. — 


3.  Smoke-gray :  gray,  with  some  brown ;  flint. — 4.  Greenish-gray : 

Xei'' 


ffray,  with  some  green  ;  cat's  eye,  some  varieties  of  talc- 
iowish-gray:  some  varieties  of  compact  limestone. — 6.  Ash-gray: 
the  purest  gray  color ;  zoisite. 

C.  Black.  1.  Crrayish-black :  black,  mixed  with  gray,  (without 
any  green,  brown,  or  blue  tints);  basalt,  Lydian stone. — 2.  Velvet- 
black :  pure  black  ;  obsidian,  black  tourmaline. — 3.  Greenish-black  : 

B^roxene. — 4.  Brownish-black :  bituminous  coal. — 5.  Bluish-black  : 
ack  cobalt. 

D.  Blue.  1.  Blackish-blue :  dark  varieties  of  blue  malachite.— 
2.  Azure-blue :  a  clear  shade  of  bright  blue  ;  pale  varieties  of  blue 
malachite,  bright  varieties  of  lapis  lazuli.— 3.  Violet-blue :  blue, 
mixed  with  red  ;  amethyst,  fluor  spar. — 4.  Lavender-blue  :  blue 
with  some  red  and  much  gray. — 5.  Prussian-blue,  or  Berlin  blue : 
pure  blue  ;  sapphire,  kyanite. — 6.  Smalt-blue  :  some  varieties  of 
gypsum. — 7.  Indigo-blue :  blue  with  black  and  green ;  blue  tour- 
maline.— 8.  Sky-blue :  pale  blue  with  a  little  green ;  it  is  called 
mountain  blue  by  painters. 

E.  Green.  1.  Verdigris-green:  green  inclining  to  blue ;  some 
feldspar. — 2.  Celandine-green  :  green  with  blue  and  gray  ;  some 
varieties  of  talc  and  beryl.  It  is  the  color  of  the  leaves  of  the  cel- 
andine, (Chelidonium  majus). — 3.  Mountain- ffreen :  green  with 
much  blue ;  beryl. — 4.  Leek-green :  green  with  some  brown  ;  the 
color  of  the  leaves  of  garlic  ;  distinctly  seen  in  prase,  a  variety  of 
quartz. — 5.  Emerald-green :  pure  deep  green  ;  emerald. — 6.  Apple- 
green  :  li^ht  green  with  some  yellow ;  chrysoprase. — 7.  Gfrass- 
green :  bright  green  with  more  yellow  ;  green  dialls^e. — 8.  Pista- 
chio-green :  yellowish  green  with  some  brown  ;  epidote. — 9.  As- 
parcLgus-green  :  pale  green  with  much  yellow  :  asparagus  stone.— 
10.  Blackish-green  :  serpentine. — 11.  Olive-green :  dark  green  with 
much  brown  and  yellow;  olivine. — 12.  Oil-green:  the  color  of 
olive  oil ;  beryl,  pitchstone. — 13.  Siskin-green :  light  green,  much 
inclining  to  yellow ;  uranite. 

F.  Yellow.  1.  Sulphur-yellow:  native  sulphur. — 2,  Straw-yel- 
hw :  pale  yellow ;  topaz.— ^.  Wax-yellow :  grayish  yellow  with 
some  Drown ;  zinc  blende,  opal. — 4.  Honey-yellow :  yellow  with 
some  red  and  brown;  calcspar. — 5.  Lemon-yellow:  native  sulphur, 
orpiment. — 6.  Ochre-yellow :  yellow  with  brown ;  yellow  ochre. — 
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7.  Wine-yellou) :  topaz  and  fluor.— 8.  Cream-yellow :  some  varie- 
ties of  lithomarffe. — ^9.    Orange-yellow :   orpiment. 

G.  Red.  1.  Aurora-red:  red  with  much  yellow ;  some  varieties 
of  realgar. — 2.  Hyacinth-red :  red  with  yellow  and  some  brown ; 
hyacinth,  garnet. — 3.  Brick-red :  polyhalite,  some  varieties  of  jas- 
per.— 4.  Scarlet-red :  bright  red  with  a  tinge  of  yellow ;  cinnabar. 
— ^5.  Blood-red :  dark  red  with  some  yellow ;  pyrope. — 6.  Flesh- 
red;  feldspar, — 7.  Carmine-red:  pure  red;  ruby  sapphire. — 8. 
Rose-red :  rose  quartz. — 9.  Crimson-red :  ruby.-r-lO.  Peach-blos- 
som-red;  red  with  white  and  gray ;  lepidolite. — 11.  Columbine- 
red:  deep  red  with  some  blue ;  garnet — 12.  Cherry-red:  dark  red 
with  some  blue  and  brown  ;  spinel,  some  varieties  of  jasper. — 18. 
Brownish-red :  jasper,  brown  iron  ore. 

H.  Bbown.  1.  Reddish-Brown :  garnet,  zircon. — 2.  Clove- 
brown  :  brown  with  red  and  some  blue  ;  axinite. — 3.  Hair-brown: 
wood  opal. — 4.  Broccoli-brown :  brown,  with  blue,  red,  and  gray  ; 
zircon. — 5.  Chestnut-brown :  pure  brown. — 6.  Yellowish-brown  : 
common  jasper. — 7.  Pinchbeck-brown:  yellowish-brown,  with  a 
metallic  or  metallic-pearly  lustre  ;  several  varieties  of  talc,  bronzite. 
— 8.  Wood-brown  :  color  of  old  wood  nearly  rotten ;  some  speci- 
mens of  asbestus. — ^9.  Liver-brown  :  brown,  with  some  gray  and 
green;  jasper. — 10.  Blackish-brown:  bituminous  coal,  brown  coal. 

c.  Peculiarities  in  the  Arrangement  of  Colors. 

Play  of  Colors, — An  appearance  of  several  prismatic  colors  in 
rapid  succession  on  turning  the  mineral.  This  property  belongs  in 
perfection  to  the  diamond  ;  it  is  also  observed  in  precious  opal,  and 
IS  most  brilliant  by  candle  light. 

Change  of  Colors, — Each  particular  color  appears  to  pervade  a 
larger  space  than  in  the  play  of  colors,  and  the  succession  produced 
by  turning  the  mineral  is  less  rapid ;   Ex.  Labrador  feldspar. 

Opalescence, — A  milky  or  pearly  reflection  from  the  interior  of  a 
specimen.    Observed  in  some  opal,  and  in  cat's  eye. 

Iridescence. — Presenting  prismatic  colors  in  the  interior  of  a  crys- 
tal. 

Tarnish, — A  metallic  surface  is  tarnished,  when  its  color  differs 
from  that  obtained  by  fracture  ;  Ex.  variegated  copper  ore.  A  sur- 
face possesses  the  steel  tarnish,  when  it  presents  the  superficial  blue 
color  of  tempered  steel ;  Ex.  columbite.  The  tarnish  is  irised, 
when  it  exhibits  fixed  prismatic  colors  ;  Ex.  specular  iron  of  Elba. 

The  tarnish  and  iris  colors  of  minerals  are  owing  to  a  thin  sur- 
face film,  proceeding  from  different  sources,  either  from  a  change  in 
the  surface  of  the  mineral,  or  foreign  incrustation.  Hausmann 
states  that  hydrated  oxyd  of  iron  (usually  formed  from  pyrites)  is 
one  of  the  most  common  sources  of  it,  and  produces  the  colors  on 
anthracite  and  specular  iron.  Arsenic  becomes  irised  through  the 
action  of  hydrogen  from  the  atmosphere  :  arsenical  cobalt,  nickel, 
and  iron,  by  oxydation :   galena  probably,  from  the  formation  of 
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sulphate  of  lead  at  the  surface :  magnetic  iron  and  some  ferruginous 
silicates  from  a  change  in  the  oxyd  of  iron  to  a  hydrate :  pyrites, 
and  probably  also  copper  pyrites  and  variegated  pyrites  m>m  the 
formation  of  a  hydrate  of  iron :  antimony  glance  and  other  anti- 
mony ores  from  the  formation  of  antimony  ochre;  fahlerz  and 
other  arsenical  ores  probably  from  the  oxydation  of  the  arsenic. 

The  irised  colors  may  also  proceed  from  a  disengagement  of  car- 
bonic acid  or  water,  as  m  spathic  iron  and  carbonate  of  manganese. 
Heat  sometimes  favors  it,  as  in  the  case  of  steel. 

Dichroism,  Pkochroism. — Some  crystals,  viewed  by  transmit- 
ted light,  present  different  colors  in  different  directions.  This 
property  is  termed  pfeocAroum,  (from  the  Greek  vXfo;,  ftdl,  and  xp^ 
color),  or  dichroism,  (from  ^i^,  two-fold,  and  xp^)>  when  the  colors 
are  different  in  two  directions  only.  This  property  is  exhibited 
only  by  crystals  which  have  at  least  two  kinds  of  axes ;  the  colors 
are  the  same  in  the  direction  of  like  axes,  and  often  different  in 
the  direction  of  unlike  axes.  It  exists  in  tourmaline,  iolite,  mica, 
chrysoberyl,  &c.  Iolite  owes  its  name  (dichroite)  to  this  prqpert^. 
Mica  is  nearly  opaque  in  one  direction,  while  it  is  transparent  m 
another ;  it  also  presents  different  colors  in  these  directions. 

III.    DIAPHANEITY. 

214.  The  diaphaneity  of  a  mineral  is  its  capacity  of  transmit- 
ting light.  The  following  terms  are  adopted  to  express  the  diflfer- 
ent  degrees  of  this  property. 

TransparerU :  when  the  outline  of  an  object  seen  through  the  min- 
eral is  perfectly  distinct.     Gypsum,  quartz. 

Subtransparent  or  semi-transparefU :  when  objects  are  seen,  but 
outlines  are  not  distinct. 

Translucent :  when  light  is  transmitted,  but  objects  are  not  seen. 
Carrara  marble. 

SubtranslucerU :  when  merely  the  edges  transmit  light,  or  are 
translucent. 

When  no  light  is  transmitted,  the  mineral  is  said  to  be  opaque. 

This  property  occurs  in  every  degree  in  the  mineral  kmgdom, 
from  a  perfect  opacity  to  a  perfect  transparency,  and  most  minerals 

f  resent,  in  their  numerous  varieties,  nearly  all  the  different  shades, 
^ew  minerals,  except  the  metals,  are  perfectly  opaque.  It  is  always 
similar  in  the  direction  of  like  axes  of  a  crystal,  and  often  dissim^ 
ilar  in  the  direction  of  unlike  axes. 

IV.   BBFRAUTION,    POLARIZATION. 

215.  A  full  account  of  the  refraction  and  polarization  of  light 
belongs  more  especially  to  a  treatise  on  optics,  where  the  student 
will  find  the  subject  discussed  at  length.  The  remarks  in  this  place 
are  necessarily  confined  to  a  few  simple  explanations. 
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a.  Simple  Refraction, — ^If  we  look  into  a  cup  obliquely,  at  such 
an  angle  that  an  object  at  its  bottom  is  just  concealed  nrom  view 
by  its  sides,  on  filling  the  cup  with  water  this  object  will  become 
yisible.  This  is  owinjz  to  a  bending  or  refracting  of  the  rays  of 
l^ht,  by  the  water.  This  effect  is  termed  refraction^  and  is  pro- 
duced by  all  transparent  bodies,  whether  5^ 
solid,  liquid,  or  gaseous. 

The  part  of  the  ray  AED,  within  the 
water,  is  nearer  the  perpendicular  BC,  than 
if  it  had  proceeded  in  its  original  direction 
A£ ;  or,  if  we  consider  the  ray  as  passing 
firom  the  water  into  the  air,  the  part  AE, 
18  farther  from  the  same  perpendicular  than 
if  it  had  proceeded  in  the  oridnal  direction 
DE.  We  have  therefore  this  important . 
principle :  Light,  in  passing  from  a  rarer  to  a  denser  medium,  is 
refracted  TOW  ARDa  the  perpendicular ;  if  from  a  denser  to  a  rarer, 
it  is  refracted  from  the  perpendicular. 

It  has  been  proved  by  experiment,  that  at  whatever  angle  we 
look  at  the  surface  of  the  water,  there  will  be  a  constant  ratio 
between  AB  and  CD,  provided  the  eye  and  the  object  are  at  the 
same  distance,  A  and  D,  from  E.  That  is,  if  AB  is  twice  the 
length  of  CD,  viewing  it  at  one  angle,  it  will  be  twice  at  every 
other  angle,  until  the  eye  is  perpendicular  over  the  object  D,  when 
there  is  no  refraction.  But  AB  is  the  sine  of  the  angle  AEB, 
which  is  the  angle  of  incidence^  and  CD  is  the  sine  of  the  angle 
CED,  which  is  the  angle  of  refraction.  This  principle  may  there- 
fore be  thus  stated : 

The  sine  of  the  angle  of  incidence  hears  a  constant  ratio  to  the 
sine  of  the  angle  of  refraction. 

This  ratio  is  termed  the  index  of  refraction.  In  water,  the 
ratio  is  as  1*335  to  1.  1*335  is  therefore  the  index  of  refraction 
of  water. 

216.  The  following  are  the  indices  of  refraction  for  the  sub- 
stances enumerated : 


TftbAflheer. 

Water, 
Cryolite, 
Floor  Spar, 
Ahiin, 


Orpeum, 

Chalcedony, 

Rock  Salt, 

Qnarts, 

Endase, 

Oak  Spar, 

Aingoiiite, 


1-211 

Oarbooate  of  StraDuan, 

1-80S 

Boracite, 

1-885 
1-849 

Chrysoberyl, 
Feldspar  (Adularia), 

1-486 

Oorundom — white, 

1-467 

red. 

1-475 

blue. 

1-625 

Qamet, 

1-658 

Zircon, 

1-657 

Carbonate  of  Lead, 

1-548 

Native  Sulphur, 

1*642 

Blende, 

1-664 

Diamond, 

1-698 

Ohromate  of  Lead, 

1-700 

1-701 

1-760 

1-764 

1-768 

1-779 

1-794 

1-815 

1-961 

2-084 

2115 

2-260 

2-489—2-755 

2-60a— 2-974 


There  is  some  variation  at  times  in  the  same  species,  and  it 
often  corresponds  to  a  change  of  color. 
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217.  Doubk  Refrtiction. — Many  crystalline  substances  give  two 
images  instead  of  one,  owing  to  double  refraction.  If  a  line  be 
viewed  through  a  transparent  crystal  of  calc  spar,  it  will  appear 
double  in  every  direction  but  one — ^that  of  the  vertical  axis  oi  the 
rhombohedron.  One  image  is  seen  by  the  ordinary  refraction  of 
light;  the  other,  by  an  extraordinary  refraction.  If  the  same 
crystal  is  placed  over  a  point,  and  turned  around,  one  ima^  will 
appear  to  revolve  around  the  other.  The  direction  in  which  there 
is  no  refraction  is  called  the  axis  of  double  refraction,  or  neutritl 
line,  since  in  its  direction  the  ordinary  and  extraordinary  rays  co- 
incide. Double  refraction  increases  in  passing  from  this  direction 
to  one  at  right  angles  with  it. 

In  some  instances  the  extraordinary  ray  is  situated  between'  the 
ordinary  ray  and  a  perpendicular  to  the  surface  of  the  crystal ; 
and  in  others  it  is  exterior  to  this  ray.  The  former  possess  a 
greater  index  of  refraction  for  the  extraordinary  than  for  the  ordi- 
nary ray,  and  the  axis  is  called  a  positive  axis  of  double  refraction. 
In  the  latter,  the  reverse  is  the  case,  and  the  axis  is  a  negative  axis. 
Calc  spar  has  a  negative  axis,  quartz,  a  positive.  The  following 
are  the  indices  for  a  few  substances  : 

Calc  Bpar  (neg.) 
Arragonite  (ncg.) 
Quartz  (poe.) 
Eudase  (poa^ 

Zircon,  tin  ore,  rutile,  apophyllite,  gothite,  brucite,  tungsten,  and 
ice  are  examples  of  b. positive  axis;  and  idocrase,  scapolite,  meio- 
nite,  tourmaline,  corundum,  emerald,  apatite,  nepheline,  dioptase, 
alum,  phosphate  of  lead,  arsenate  and  molybdate  of  lead,  cinnabar, 
anatase,  of^  a  negative  axis. 

218.  When  there  are  two  axes  of  double  refraction,  both  rays, 
as  shown  by  Fresnel,  are  due  to  extraordinary  refraction.  The 
two  axes  are  in  a  vertical  plane  in  right  prisms,  but  not  so  in  ob- 
lique prisms.  The  ansle  between  these  axes  has  been  determined 
for  many  minerals,  and  has  served  to  distinguish  species.  The 
following  are  some  examples  : 

Carbonate  of  Strontian,  6<>fi6'  Topas  (Brasilian),  49— ^Qo 

Mka^-diffenent  kinds    6o,  14°,  25o,  Strontianite,  60^ 

80O,  310,  820, 84©^  87°,  45®  Oomptonite,  66o  6' 

Tak,  70  24'  Gypsum,  6O0 

.Oarbona^  of  Le«A  l7o  30'  lolite,  62^  16'    , 

Arragonito,  IB^  18'  Topai  (Aberdeenshire),  66^ 

Cbrysoberyl,  270  61'  Kyanite,  81©  48' 

Heavy  Spar,  87o  42'  Epidote,  84o  19' 

SiUbite,  41°  42'  GfarysoUie,  87o  66' 

Anhydrite,  44©  41'  Copperas,  90© 

T^e  relation  of  double  refraction  to  crystalline  form  was  first 
pointed  out  by  Brewster.  He  showed  that  monometric  solids 
which  have  the  three  axes  equal  to  one  another  have  no  double 
refraction.    But  all  other  forms  exhibit  this  property ;  and  if  the 
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Extraordinary  ray. 
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horizontal  diameters  are  equal,  as  in  the  dimetrio  and  hexagonal 
systems,  there  is  but  one  axis ;  if  unequal,  two  axes,  as  in  the 
trimetric  and  oblique  systems. 

219.  Polarization. — The  polarization  of  light  is  intimately  con- 
nected  with  double  refraction,  this  polarity  being  exhibited  by  the 
extraordinary  ray,  which  is  said  to  be  a  polarized  ray.  When  such 
a  ray  is  viewed  by  means  of  another  doubly  refracting  crystal  or 
crystalline  plate,  (called  from  this  use  of  it,  an  analyzing  plate)» 
the  ray  of  light  becomes  alternately  visible  and  invisible,  as  the 
latter  plate  is  revolved.  If  the  polarized  light  be  made  to  pass 
through  a  doubly  refracting  crystal,  then  on  viewing  it  in  the  man- 
ner stated,  rings  of  prismatic  colors  are  developed,  and  on  revolv- 
ing  the  analyzing  plate,  the  colored  rings  and  intervening  dark  rin^ 
successively  change  places.    If  crysUdline  plates  having  one  axis 
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of  double  refraction  be  viewed  in  the  direction  of  the  axis,  the 
rings  are  circles,  and  they  are  crossed  by  a  dark  or  light  cross. 
Figure  53  shows  the  position  of  the  colored  rings  and  cross  in  calc 
spar,  and  figure  54  the  same  at  intervals  of  90^  in  the  revolution  of 
the  plate.  W  ith  a  crystal  having  two  axes  of  double  refraction, 
there  are  two  series  of  elliptical  rings,  as  in  figures  55  and  56,  the 
latter  alternating  with  the  lormer  in  the  revolution  of  the  plate. 

220.  Light  is  polarized  also  by  other  means.  If  a  ray  of  light 
be  reflected  from  a  plate  of  glass  at  a  certain  angle  it  is  polarized  ; 
and  so  each  reflecting  substance  has  its  own  angle  for  polarizing 
light.  In  glass  the  angle  between  the  ray  and  a  perpendicular  to 
the  glass,  is  56°  45',  or  Between  the  ray  and  the  glass,  33°  15',  but 
varying  somewhat  for  the  kind  of  glass.  In  fluor  spar  the  latter 
angle  is  34°  51',  in  quartz  33°  2',  calc  spar  31°  9',  diamond  21°  69'. 
Again,  if  light  is  made  to  pass  through  a  series  of  thin  transparent 
plates  of  glass  or  mineral  substance,  it  is  polarized,  the  angle  of 
polarization  difiering  as  the  number  of  plates  is  varied. 

221.  Polarization  has  the  same  relation  to  crystalline  form 
as  double  refraction.  Some  monometric  crystals  give  the  rings  of 
colors  due  to  polarization ;  but  the  rings  have  a  symmetrical  arrange- 
ment like  the  faces  of  the  crystals,  and  have  been  shown  by  Biot  to 
be  due  not  to  the  molecular  character  of  the  crystal,  but  to  its 
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cleavage  or  lamellar  structure,  the  lamelke  polariiing  as  a  seriea 
of  thin  plates,  in  the  manner  just  mentioned.  A  peculiar  polari- 
zing structure  in  apophyllite,  not  according  with  the  genial  law 
for  dimetric  crystals,  is  explained  by  him  in  this  manner. 

V.   PH08PH0BS80BNCB. 

2S2.  Phosphorescence,  or  the  emission  of  light  by  minerals,  may 
be  produced  m  different  ways :  hj  friction,  by  heat,  or  by  exponas 
to  light. 

By  friction.  Light  is  readily  evolved  from  quartz  or  white  su- 
gar, by  the  friction  of  one  piece  against  another,  and  merely  the 
rapid  motion  of  a  feather  will  elicit  it  from  some  specimens  of  sul- 
phuret  of  zinc.  Friction,  however,  evolves  light  firom  a  few  only 
of  the  mineral  species. 

By  heat.  Fluor  spar  is  highly  phosphorescent  at  the  temperature 
of  300°  F.  Different  varieties  give  off  light  of  different  colors ; 
the  chlorophane  variety,  an  emerald  gteen  light;  others  purple, 
blue,  and  reddish  tints.  This  phosphorescence  may  be  observed  in 
a  dark  place,  by  subjecting  the  pulverized  mineral  to  a  heat  below 
redness.  Some  varieties  of  white  limestone  or  marble  emit  a  yel- 
low light. 

By  the  application  of  heat,  minerals  lose  their  phosphorescent 
properties.  But  on  passing  electricity  through  the  calcined  mine- 
ral, a  more  or  less  vivid  light  is  produced  at  the  time  of  the  dis- 
charge, and  subsequently  the  specimen  when  heated  will  often  emit 
light,  as  before.  The  light  is  usually  of  the  same  color  as  previous 
to  cstlcination,  but  occasionally  is  quite  different.  The  following 
table  contains  some  of  the  results  of  T.  J.  PearsaH's*  investigations : 
the  second  column  ^ves  the  color  of  the  natural  phosphorescence ; 
the  third,  the  color  mduced  by  electric  discharges. 

Green  floor  from  Ooto-Irom,  endimr  with  oi^  (  ?— ^^  diadiareej ;  Wg^ 
uS.  f^mL^^  "^^mg  with  parple.  86  dBchaigee;  green, 

)     ^  (  almoefc  as  intense  as  oatunU. 

The  light  induced  by  electricity  is  in  general  less  intense  than 
that  of  the  unaltered  mineral,  but  is  much  increased  by  a  repeti^ 
tion  of  the  electric  discharges,  and  in  some  varieties  of  fluor  it  may 
be  nearly  or  quite  restored  to  its  former  brilliancy.  It  has  also  been 
found  that  some  varieties  of  fluor,  and  some  specimens  of  diamond, 
calc  spar,  and  apatite,  which  are  not  naturally  phosphorescent,  may 
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he  rendered  so  by  means  of  electricity.  A  dozen  discharmi  throogh 
a  non-phosphorescing  statuary  marble  in  powder,  caused  it  to  emit 
a  yellow  light  when  subsequently  heated.  Electricity  will  also  in- 
crease the  natural  intensity  of  the  phosphorescent  li^t. 

Acquired  phosphorescence  is  not  equally  permanent,  however, 
with  the  natural.  On  21  days  of  exposure  to  tne  light,  according  to 
Mr.  Pearsall,  many  specimens  lost  partially,  and  some  entirely,  this 
property ;  in  others,  the  color  of  the  light  was  changed ;  and  gene- 
rally to  purple  and  orange  tints.  If  laid  away  in  a  aark  room,  they 
retained  this  property  for  a  much  longer  period  of  time. 

Mr.  Pearsall  also  states  that  some  colored  fluors  that  had  been 
rendered  white  by  calcination,  received  a  bluish  or  reddish  tint,  by 
means  of  repeated  electrical  discharges. 

Light  of  the  sun.  The  only  substance  in  which  an  exposure  to 
the  ^ght  of  the  sun  produces  very  apparent  phosphorescence,  is  the 
diamond,  and  some  specimens  seem  to  be  destitute  of  this  power. 
This  property  is  most  striking  after  exposure  to  the  blue  rays  of 
the  spectrum,  while  in  the  red  rays  it  rapidly  loses  its  phoq>ho- 
rescence. 


n.  ELECTRICITY— MAGNETISM. 

223.  The  electric  and  mamietic  characters  of  crystals  bear  but 
slightly  upon  the  Science  of  Mineralogy,  although  of  high  interest 
to  the  student  of  physics.  Our  observations  are  therefore  brief, 
notwithstanding  the  wide  extent  and  importance  of  the  subject. 

224.  Frictional  Electricity. — The  development  of  electricity  by 
friction,  is  a  familiar  fact.  Tji^re  is  no  line  of  distinction  among 
minerals,  dividing  them  into  positively  electric  and  negatively  elec- 
tric ;  for  both  kinds  of  electricity  may  be  presented  by  diflferent  va- 
rieties of  the  same  species,  and  by  the  same  variety  in  different 
states.  The  gems  are  positively  electric  only  when  polished :  the 
diamond  alone  among  them  exhibits  positive  electricity,  whether 
polished  or  not  The  time  of  retaining  electric  excitement  is  widely 
different  in  different  species,  and  topaz  is  remarkable  for  continuing 
excited  many  hours. 

225.  Pyro-electricity. — On  heating  crystals  of  some  minerals, 
they  become  electric  with  opposite  polarity  in  opposite  parts.  This 
property  is  called  pyro-electricity.  Tourmaline  is  one  of  the  spe- 
cies thus  affected :  boracite  is  another.  The  polarity  continues  as 
long  as  the  temperature  is  increasing,  and  becomes  reversed  when 
it  commences  to  decline  ;  and  when  the  heat  is  stationary  it  disap- 
pears. This  subject  has  been  investigated  by  the  Abb6  Haiiy,  Can- 
ton, Becquerel,  firewster»  Hankel,  Riess,  and  Rose. 
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Rose  and  Riess*  name  one  of  the  poles  the  analogue  electric pok, 
and  the  other  the  analogue  electric  pole.  The  former  becomes  posi- 
tive while  the  crystal  is  heating  and  negative  while  cooling ;  and 
the  latter  the  reverse,  being  negative  while  heating  and  positive 
while  cooling.  Becquerel  says  ofthe  tourmaline :  f  "  At  80^  C.,  elec- 
trical polarity  was  sensible;  it  continued  unchanged  to  150^,  as 
long  as  the  temperature  continued  to  rise ;  if  stationary  an  instant, 
the  polarity  disappeared,  but  shortly  manifested  itself  reversed, 
when  the  temperature  commenced  to  decline.  If  but  one  end  of 
the  crystal  was  heated,  the  crystal  was  unpolarized,  and  when  two 
sides  were  unequally  heated,  each  acquired  an  electrical  state  inde- 
pendent of  the  other."  In  tourmaline,  the  extremities  of  the  prism 
are  dissimilarly  modified,  and  that  end  which  presents  the  ffreateit 
number  of  planes  is  the  antilogue  pole  ;  or  if  the  number  of  planes 
is  the  same,  the  secondary  rhombohedrons  of  the  antilogue  pole 
have  (one  or  more  of  them)  longer  vertical  axes  than  those  of  the 
analogue  pole.  In  figure  3,  under  tourmaline,  the  upper  extremity 
is  the  antilogue  pole  {positive  under  increasing  heat)  and  the  other 
is  the  analogue  pole.  The  pyramid  of  the  analogue  end  is  more 
flattened  by  its  facets  than  that  of  the  antilogue  end. 


67 
Analofue  Pole. 


58 
Antilogue  Pole. 


The  figures  here  eiven  represent  the  extremities  of  a  crystal 
from  Gouvemeur,  N.  Y .,  as  drawn  by  llose.  On  the  antili^e  end  we 
find  the  rhombohedral  faces,  4r,  5r',  while  on  the  other  the  longest 
rhombohedron  is  2r',  thus  conforming  to  the  statement  just  made. 

Pyro-electric  polarity  has  been  observed  in  the  following  sub- 
stances ;   the  names  of  those  who  first  observed  it,  are  annexed. 

Tourmaline,         Lemery,  Prehnite  Hauy. 

Canton,  Electric  Calamine,  Hauy. 

Brard.  Sphene,  Hauy. 

Hauy.  Rhodizite,  Rose. 

Hauy.  Heavy  Spar,  Brewster. 

Rock  Crystal,     Brewster. 

*  Ueber  die  Pyro^lectridtat  der  Ifinendien,  too  P.  Riess  iind  G.  Rose,  Akad.  We' 
Bcnsch.  zu  Berlia  1843. — Also,  Ueber  den  ZuBammenhaDg  zwischen  der  Fonn  und  der 
electrischen  Polaritat  der  Kryitalle,  toq  G.  Rose ;  Ibid,  for  1886. 

f  Ann.  de  CheoL,  zzzvii,  1,  lS28v— BrowBter^s  Edinb.  Jour,  z,  60, 1S29. 


Topaz, 
Axmite, 
Boracite, 
Scolecite, 
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Riess  and  Rose  have  confirmed  the  observations  with  regard  to 
the  above  mineral  species.  Brewster  has  added  cak  spar^  yellow 
beryl,  celestine,  white  lead  ore,  red  and  bluejtuor  spar,  diamond^ 
orpiment,  analcime,  amethyst,  idocrase,  melitte?,  native  sulphur, 
garnet,  and  iolite.  But  the  more  recent  investigations  of  Riess  and 
Rose  have  failed  to  detect  this  property  in  any  but  the  species  first 
enumerated. 

226.  !^ro-electricity  is  of  two  kinds  :* — either  terminally  polar, 
or  centrally  polar.  In  the  former,  the  extremities  are  opposite  poles. 
In  the  latter,  two  sides  of  a  prism  are  of  the  same  name,  and  the 
opposite  pole  to  each  is  intermediate  between  the  two. 

The  examples  of  the  first  kind,  are  tourmaline,  electric  cala- 
mine and  scolecite,  uniaxial ;  Bxiniie,  biaxial ;  boracite  andrho- 
dizite  with  four  axes. 

Electric  calamine,  like  tourmaline,  has  the  sharper  extremity 
the  aniilogue  end,  and  the  more  flattened  the  analogue.  Compound 
crystals  from  Altenberg  have  both  ends  analogue,  and  the  middle, 
between  the  twins,  antuogue  electric.  As  in  tourmaline,  the  pjnro- 
electric  axis  corresponds  with  the  vertical  axis  of  the  prism. 

Boracite,  which  crystallizes  in  cubes  with  the  opposite  solid 
angles  differently  modified,  has  four  pyro-electric  axes,  correspond- 
ing to  the  four  octahedral  axes.  In  fi^.  1  of  this  species,  the  plane 
a  IS  the  antilogue  pole,  and  the  unmodified  angle  the  analo^e  pole ; 
and,  generally,  the  antilogue  pole  is  most  largely  modified  by  sec- 
ondary planes,  or  has  larger  facets.  Rhodizite  resembles  boracite 
in  its  pyro-electricity. 

The  species  in  which  pyro-electricity  of  the 
second  kind  has  been  observed,  are  prehnite  and 
topaz.  If  figure  59  represent  a  tabular  crys- 
tal of  prehnite,  the  poles  will  be  situated  as 
marked,  the  analogue  being  central  and  the  an- 
tilogue at  either  extremity  of  the  shorter  diago- 
nal of  the  rhombic  prism.  Topaz  has  in  a  simi- 
lar manner  a  central  analogue  pole  and  an  anti- 
logue at  either  extremity  oi  the  shorter  diagonal. 
In  some  instances  there  is  a  separate  set  of  simi- 
lar poles  near  one  or  the  other  angle,  as  in  the  following  figure ; 
this  has  arisen  probably  from  the  com- 
pound nature  of  the  crystal. 

The  particular  character  of  the  axes  in 
sphene,  heavy  spar,  and  rock  crystal  has 
not  been  made  out.  Two  specimens  of 
heavv  spar  were  heated  to  180°  R.,  and 
positive  electricity  was  observed,  but  not 
n^ative,  and  it  was  hence  inferred  that  the 
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pyro-electricity  was  centrally  polar,  as  in  topaz.    Quartz  was  found 
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to  be  pjrro^leotric  in  a  single  small  crystal  six  lines  I<Htg  and  two 
thick,  after  failing  in  six  otniers,  five  of  which  were  an  inch  in  length 
and  one  half  an  inch  thick.  Great  caution  is  required  in  the  trial 
with  this  mineral,  as  the  crystals  are  so  readily  rendered  electric  by 
friction. 

337.  Magnetitm — .All  substances  are  either  magnetic  or  diamag- 
netic.  The  magnetic  take  a  ioogitudinal  position  between  the  pdei 
of  a  strons  magnet,  the  diamagnetic  a  transverse  position.  In  the 
former  division  are  iron,  nickel,  cobalt,  manganete,  cerium,  palladi- 
um, platinum,  oMmium ;  and  among  the  latter,  hismiOh,  antimony, 
tin,  mercury,  gold,  arsenic,  xinc,  lead. 

Magnetism  is  most  strongly  exhibited  by  iron  and  its  componnds, 
and  specimens  of  magnetic  iron  often  have  polarity.  Titanic  iron 
and  specular  iron  ore  are  also  at  times  magnetipolar.  The  or- 
dinary mode  of  testing  whether  a  mineral  is  magnetic  or  not,  ii 
to  bring  it  near  a  pole  of  a  delicately  suspended  magnetic  needlSi 
and  observe  whether  it  causes  it  to  vibrate  ;  and  another  mode  is  to 
apply  a  strong  magnet  to  the  mineral  in  powder.  These  are  sof- 
ficient  for  the  mmeralogisi,  without  all  the  delicacy  required 
for  the  purposes  of  physical  science.  Delesse  has  experimented 
extensively  upon  the  magnetic  force  of  minerals,  and  has  deter- 
mined the  relative  amount  for  numerous  species.  Calling  this  force 
for  Styrian  steel  lOO'OOO,  the  following  are  some  of  his  results; — 

Hktiro  pUtina,  1178— SSMT 

HaftiwttciTuiKire.  IB-OO— es-OD 

Ftankliiiite  fhmi  the  Uniled  States,  1-033 

Ohminic  iron,  O-ISS — OOM 

Spinel,  (plcoiuiMe).  from  Monroni,  Tt*^  (M178 

llUiiic  tron,  (rtMrnbohedrsI),  often  mametipoloT,       S-7M 
SpeeulBr  iron — aometiaiea  magnetipolar,  0-14 — S'SG 

Onphite.  (Hllfr— OiHO 

Spathic  inn— <aphero«iderite  the  bigheat^  0093—0^1 

Iron  p:friloB,  OflSB— OflBI 

yiviaiute,  O037-(Mn6 

Oolumbite  of  Bodemnais  and  Haddam,  oiS  1 

Pyrocblore,  oak, 

Quarts — It  ia  diamagnetic,  but  tnanj  varietiM  are 

magnetic.    Fot  duysopnwe,  wag  ftmnd  OIJM 

FeldEpar— ^Kit  magnatie,  or  feebly  so, 
I«bTu]onte  of  an  antique  green  po^jTf,  0OT7 

nmblcDd^  001 J — O061 

Tiac^te,  1312— o-aeo 

Obakfin^  0060—0019 

l-e7*— 0-178 
8-877—0-478 
2-il9— 0-68G 
(MSB— 0022 
rorpbyiy,  (toa  Obagej),  0-478 

328.  CrystallO'magnetic  action. — The  magnetic  polarity  thus  fir 
luiied  to  belongs  to  the  mass,  and  has  no  relation  to  crystaUbie 
Tm.  There  is  also  a  kind  of  polarity  directly  related  to  the  crys- 
lline  or  optical  axes  of  minerals,  as  nas  been  recently  developed 
•y  Faraday  and  Huoker.    Pliioker  observes  that  a  crystal  of  kya- 
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nite,  suspended  horizontally,  points  very  well  to  the  north,  by  the 
magnetic  power  of  the  earth  only,  and  is  a  true  compass  needle, 
from  which  even  the  declination  may  be  obtained ;  and  the  line 
of  direction  is  the  line  of  the  optical  axes.  Other  crystals,  which 
are  called  negative,  take  a  transverse  or  equatorial  position.  A 
btre  allusion  to  the  subject  is  all  that  is  proper  in  ttiis  place.* 

III.    HEAT. 

320.  There  are  two  sets  of  phenomena  observed  with  crystals 
under  the  action  of  heat,  in  addition  to  phosphorescence  and'pyro- 
electric  qualities. 

J  a.)  Crystals  expand  unequally  in  the  direction  of  uneaual  axes, 
alike  in  the  direction  of  like  axes.  The  monometric  solids  change 
equally  in  all  directions ;  but  those  of  other  systems  have  direc* 
tions  of  least  and  greatest  dilatation  ;  and  these  correspond  with 
axial  lines  in  the  crystals.  Any  dimetric  or  hexagonal  crystal  di- 
lates alike  in  corresponding  parts  about  the  vertical  axis ;  for  the 
lateral  axes  of  the  crystal  are  equal.  But  the  trimetric  and  clino- 
metric  forms  have  three  unequal  axes,  and  dilate  une(][uallv  along 
these  axes.  Crystals  are  not  only  enlarged ;  their  interiacial  angles 
are  also  varied.  This  change  in  the  angles  takes  place  in  all  crys- 
talline forms,  excepting  those  of  the  monometric  system.  Mitscher- 
lich  found  that  in  calc  spar  there  was  a  diminution  of  8'  87" 
in  the  angle  of  the  rhombohedron,  on  passing  from  32^  to  212^  F., 
the  form  thus  approaching  that  of  a  cube,  as  the  temperature  in- 
creased. Dolomite,  in  the  same  range  of  temperature,  diminished 
Al'  46";  and  in  arragonite,  between  63°  and  212°  F.,  the  an^Ie  of 
the  prism  increased  2'  46''.  In  some  rhombohedrons,  as  of  calc 
spar,  the  vertical  axis  is  lengthened,  (and  the  lateral  shortened), 
while  in  others,  like  quartz,  the  reverse  is  true.  The  variation  is  such 
either  way  that  the  double  refraction  is  diminished  with  the  in- 
crease of  heat ;  for  calc  spar  possesses  negative  double  refraction,  and 
quartz,  positive.  According  to  Fresnel,  the  same  is  true  of  gypsum. 
The  dilatation  for  calc  spar,  according  to  experiment,  is  0*001061. 

Dr.  Kopp  has  shown  that  in  the  carbonates  of  lime,  magnesia, 
iron,  manganese,  and  zinc,  which  are  nearly  the  same  in  their  crys- 
tals, the  vertical  axis  (axis  a)  is  shorter  the  greater  the  atomic  vol- 
ume. And  since  heat  diminishes  the  density,  and  therefore  neces- 
sarily increases  the  volume,  the  axis  a  should  be  lengthened  by  an 
increase  of  temperature,  as  is  actually  the  case.  He  has  deter- 
mined by  calculation,  that  the  change  of  angle  for  180°  F.  (from 
82°  to  212°)  should  be  1'  37",  which  is  but  57"  less  than  Mitschern 
lich's  observations — a  near  coincidence,  when  we  consider  the 
difficulties  of  measuring  exactly  the  dilatation  and  change  of 
angles. 

•  See  fuiher,  Faradaj  <m  Bismuth,  Phil  Mag.  [8],  xxxiv,  75  and  AnL  J.  8oL  [S^ 
and  Pldckei'a  reocot  reanlti,  PhiL  Mag.  [8],  zznv,  460,  and  Am.  J.  Sd.  [S],  nu;  48a 
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(b.)  280.  Crystals  conduct  heat  according  to  a  similar  Uw  to  that 
of  their  expansion.  This  subject  has  lately  been  investigated  by 
Senarmont.  This  author  states  that,  from  a  point  in  a  tesseral  or 
monometric  crystal,  heat  is  conducted  equally  in  all  directions,  so 
that  the  isothermal  surfaces  are  spherical  surfaces,  concentric 
about  the  point.    In  crystals  of  the  dimetric  and  hexagonal  systems, 

i whose  molecules  are  ellipsoids  of  revolution),  the  isothermal  sur- 
aces  are  the  surfaces  of  concentric  ellipsoids  of  revolution.  In 
the  other  systems,  (in  which  the  molecules  are  ellipsoids  not  of 
revolution),  the  isothermal  surfaces  are  surfaces  of  concentric  eUip- 
Boids  not  of  revolution. 

The  correspondence  with  the  phenomena  of  light  is  striking. 
Yet  there  are  some  points  of  difference.  Quartz  and  calc  spar 
differ,  in  the  former  being  optically  attractive,  and  the  latter  optio* 
ally  repulsive.  Yet  both  have  a  prolate  thermic  ellipsoid.  Oblate 
thermic  ellipsoids  have,  however,  been  found  in  idocrase,  specular 
iron,  and  corundum;  and  the  most  prolate  occur  in  attractive 
crystals.  The  heat  rays  appear  thence  to  correspond  to  light  rays 
which  lie  beyond  the  extreme  red.  In  calc  spar,  the  proportion  of 
the  axes  of  the  ellipsoid  is  1*12 ;  in  quartz,  1*312 ;  in  beryl,  1*11 ; 
in  idocrase,  1*13  ;  in  rutile,  1*27.  In  arragonite,  the  proportion  of 
the  horizontal  axes  is  1*22;  in  boumonite,  for  a  perpendiou* 
lar  ellipse,  parallel  with  the  longer  diagonal,  1*31,  and  parallel  with 
the  shorter  diagonal,  1*29.  In  leldspar,  augite,  and  gypsum,  for  the 
three  principal  elliptical  sections, — 1,  vertical  to  the  axis  of  sym- 
metry, (a  thermal  axis),  and  2  and  3,  parallel  to  the  axis  of  sym- 
metry and  one  of  the  other  two  thermal  axes : 


Faktapv. 

Aofite. 

Gypwi 

1 

1*28 

1-24 

2 

1-02 

1-28 

2*24 

8 

1-27 

1-10 

1-50 

Senarmont's  experiments  were  made  by  cutting  thin  slices  ct 
crystals  in  different  directions,  covering  them  with  a  thin  coat  of 
wax,  and  heatine  them  at  a  point,  by  placing  them  on  the  fine 
point  of  a  heated  silver  wire,  (or  some  other  means).  The  melting 
of  the  wax  took  place  in  circular  or  elliptical  areas,  according  to 
the  material,  with  great  precision  and  uniformity  for  the  same  plate. 

231.  Savart  has  obtained  a  correspondence  to  the  phenomena 
of  light  and  heat  in  the  unequal  elasticity  of  crystals  along  une- 
qual axes.* 

232.  M.  Wiedemann,!  moreover,  has  recentlv  investicrated  the 
figures  produced  on  different  faces  of  crystals,  by  electricity 
acting  on  a  light  powder,  or  some  kinds  of  oil ;  and  he  finds  the 
same  general  correspondence  between  circular  and  elliptical  areas 
and  the  axes,  as  was  distinguished  for  heat  by  Senarmont. 


*  lUcberdies  ma  T^lastidt^  du  cristal  ds  rodie,  etc,  Ann.  Ch.  Fhya.  [  1  ],  zl,  1 18. 
t  Poggwdorf 's  Amialai,  Ixzvi,  1849. 


SPBOIf  10  OKAVITT.  141 


IV.  SPECIFIC  GRAVITY. 

888.  The  specific  gravity  of  a  mineral  is  its  weight  compared 
with  that  of  another  substance  of  equal  volume,  whose  gravity  is 
taken  at  unity.  If  a  cubic  inch  of  any  mineral  weighs  twice  as 
much  as  a  cubic  inch  of  water,  (water  being  the  unit),  its  specific 
xravity  is  2,  if  three  times  as  much,  its  specific  gravity  is  3,  &c. 
in  the  case  of  solids  or  liquids,  this  comparison  is  usually  made  with 
water ;  but  when  the  subistance  is  a  gas,  atmospheric  air  is  assumed 
as  the  unit. 

It  results  from  the  nature  of  a  fluid,  that  the  weight  lost  by  a  solid 
immersed  in  water,  is  equal  to  the  weight  of  an  equal  volume  of 
water.  The  determination  of  specific  gravity  is,  therefore,  a  very 
simple  process.  We  ascertain  the  weight  out  of  water  by  weighing 
it  in  the  usual  manner ;  we  then  determine  the  weight  in  water ; 
and  the  loss  by  immersion,  or  the  difference  of  the  two  weights,  is 
the  weight  of  an  equal  volume  of  water :  that  is,  if  a  mineral 
weighs  120  snuns  out  of  water,  but  90  on  emersion,  it  has  lost  30 
grains,  which  is  the  weight  of  a  volume  of  water  equal  to  that  of 
the  mineral.  The  mineral,  consequently,  weighs  in  this  instance 
4  times  as  much  as  the  water ;  for  4x30  grains  equals  120  grains, 
which  is  the  weight  of  the  mineral.  The  rule  for  the  process 
is,  therefore, — Divide  the  weight  out  of  water  by  the  difference  of 
weights  obtained  out  and  in  water. 

The  water  employed  for  this  purpose  should  be  distilled,  to  free  it 
from  all  foreign  substances.  Since  the  density  of  water  varies  with 
its  temperature,  a  particular  temperature  has  been  selected  for  these 
experiments,  in  order  to  obtain  uniform  results :  60°  F.  is  the  most 
convenient,  and  has  been  generally  adopted.  But  the  temperature 
of  the  maximum  density  of  water,  39*5°  F.,  has  been  recommended 
as  preferable. 

If  a  pair  of  scales  is  used  for  obtaining  the  weight,  they  should 
be  exceedingly  delicate,  when  perfect  accuracy  is  required.  For 
original  investigations  they  should  turn  with  the  1000th  of  a  grain. 
The  weights  must  be  selected  with  care,  and  should  vary  from  the 
twentieth  of  a  grain  to  120  grains.  To  weigh  the  mineral  immersed 
in  water,  it  may  be  attached  to  the  scales  oy  a  single  fibre  of  raw 
silk  or  a  fine  hair,  and  thus  let  down  into  ajar  of  water,  care  being 
taken  that  the  scales  be  kept  perfectly  dry.  The  attachment  of  the 
fibre  of  silk  to  the  scales  may  be  made  by  means  of  a  small  hook 
attached  to  the  lower  part  of  one  scale.     For  the  ordinary  investi- 

Etions  of  the  mineralogist,  in  the  determination  of  species,  it  will 
found  most  convenient,  if  the  scales  are  not  provided  with  this 
hook,  to  make  a  small  hole  through  the  centre  of  one  scale,  and 
through  it  attach  a  horse  hair  permanently  to  the  scale.  By  tying 
a  slipping  knot  in  the  horse  hair,  the  minerals  under  investigation 
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may  be  attached  and  detached  without  difficulty,  owing  to  the  elas- 
ticity of  the  hair. 

To  insure  accuracy,  those  specimens  should  be  selected  which 
are  perfectly  free  from  foreign  substances,  and  contain  no  vacuitieM^ 
even  under  a  magnifying  glass.  If  vacuities  exist,  they  may  usually 
be  removed  by  coarsely  pulverizing  the  mineral.  An  impotable 
powder  is  apt  to  swim  on  the  surface,  although  heavier  than  water. 

234.  A  better  and  more  simple  process  than  the  above,  and  one 
available  for  porous  as  well  as  compact  minerals,  is  performed  with 
a  light  glass  bottle,  capable  of  holding  exactly  a  thousand  grains  (or 
any  known  weiffht)  of  distilled  water.  Pour  out  a  few  drops  of 
water  from  the  bottle  after  filling  it  and  then  weigh  it.  Then  add 
the  powdered  mineral  till  the  water  is  again  to  the  trim,  and 
reweigh  it.  The  difference  in  the  two  weights,  divided  by  the  tost 
of  the  water  poured  out,  is  the  specific  gravity  sought.  The  weicfat 
of  the  glass  bottle  itself  is  here  supposea  to  be  balanced  by  an  equiv- 
alent weight  in  the  other  scale. 

Rose  has  recently  observed  that  fine  pulverization  of  a  mineral, 
and  even  of  a  metal,  gives  uniformly  a  higher  specific  gravity  than 
is  obtained  from  the  solid  mass,  and  he  considers  the  result  therefofe 
as  involving  a  slight  error. 

The  mineralogist  is  so  seldom  required  to  take  the  specific  gravity 
of  liquids  or  gases,  that  an  explanation  of  the  different  metlukls 
employed  is  unnecessary. 


V.  CHARACTERS  DEPENDING  ON  COHESION. 

235.  These  characters  are  of  three  kinds: — I.  Hardness;  2. 
State  of  Aggregation ;   3.  Fracture. 

I.    HARDNESS. 

236.  A  harder  body  is  distin^ished  from  a  softer,  either  by  at- 
tempting^ to  scratch  the  one  with  the  other,  or  by  trying  each  with 
a  file.  Each  of  these  methods  is  used  by  the  mineralogist  in  deter- 
mining the  hardness  of  the  species,  though  the  latter  is  in  most 
cases  to  be  preferred.  Both  methods  should  be  employed  when 
pnotio^le.  Certain  varieties  of  some  minerals  give  a  low  hard- 
laifim  under  the  file,  owing  either  to  impurities  or  imperfect  aggr^- 
ntkm  of  the  particles,  whilst  they  scratch  a  harder  species, — snow- 
v^  that  the  particles  are  hard,  although  loosely  aggregated* 
Cniastolite,  spinel,  and  sapphire  are  common  examples  ofthis  faoL 
When  the  mmeral  is  too  hard  to«be  impressed  by  a  file,  the  pecu- 
liarity of  the  ffrating  sound  will  suffice  to  the  practised  ear. 

To  give  a  definite  character  to  the  results  obtained  with  respect 
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to  the  hardness  of  minerals,  the  distinguished  (rerman  mineralogist 
MoHs  introduced  a  scale  of  hardness.  In  older  works  on  the 
science,  the  very  indefinite  terms  hard,  soft,  tendevy  <kc.,  were  em- 
I^oyed  to  express  the  degrees  of  hardness.  Afterwards,  minerals 
were  described  as  harder  or  softer  than  glass,  or  than  one  another. 
Consequently,  the  standards  were  almost  as  numerous  as  the  mineral 
species,  and  no  information  was  conveyed  to  the  person  unacquaint- 
ed with  the  species  with  which  comparison  was  made :  or  if  ac- 
Juainted  with  the  species,  since  many  minerals  vary  somewhat  in 
beir  hardness,  the  statement  was  still  indefinite,  unless  the  partic- 
ular variety  was  noted.  The  confusion  and  incorrectness  thus 
introduced  into  the  science,  have  been  removed  by  the  selection  of 
a  few  minerals  of  common  occurrence  as  standards  of  comparison. 
Mohs's  scale  consists  of  ten  minerals,  which  gradually  increase  in 
hardness  from  1  to  10.  The  intervals  between  2  and  3,  and  5  and 
6,  are  larger  than  the  others.  Breithaupt  has  therefore  introduced 
another  degree  of  hardness  between  each  of  the  above,  and  thus 
his  scale  consists  of  twelve  minerals. 
Mohs's  scale  is  as  follows : 

1.  Talc  ;  common  laminated  light  green  variety. 

2.  Cfypsum ;  a  crystallized  variety. 

3.  Calcareous  Spar ;  transparent  variety. 

4.  Fluor  Spar ;  crystalline  variety. 

5.  Apatite ;  transparent  variety. 
5"6.  Scapolite ;  crystalline  variety. 

6.  Feldspar  ;  white  cleavable  variety. 

7.  Quartz ;  transparent. 

8.  Topaz ;  transparent. 

9.  Sapphire  ;  cleavable  varieties. 
10.  Diamond, 

If  the  file  abrades  the  mineral  under  trial  with  the  same  ease  as 
No.  4,  and  produces  an  equal  depth  of  abrasion  with  the  same  force, 
its  hardness  is  said  to  be  4.  If  with  more  facility  than  4,  but  less 
than  5,  the  hardness  may  be  4j  or  4j,  written  in  decimals  4*25, 4*5. 
Several  successive  trials  should  be  made  to  obtain  certain  results. 

The  use  of  the  file  is  acquired  with  very  little  experience ;  usu- 
ally a  single  trial  is  suflicient.  Care  must  be  taken  to  apply  the 
file  to  edges  of  equal  obtuseness.  That  part,  also,  of  the  specimen 
should  be  selected  which  has  not  been  altered  by  exposure,  and 
has  the  highest  degree  of  transparency  and  compactness  of  struc- 
ture. The  pressure  for  determination  should  be  rather  heavy,  and 
the  file  should  be  passed  three  or  four  times  over  the  specimen. 

Rock  salt  is  usually  given  in  the  scale  of  hardness  for  No.  2  ; 
but  crystals  are  nearer  3.  Many  species  present  difierent  degrees 
of  hardness  on  dissimilar  faces ;  as  an  example  of  which,  we  men- 
tion kyanite  and  mica.  This  is  confined  to  the  inequilateral  pri- 
mary forms,  and  like  the  similar  difference  of  color,  lustre,  &c., 
finds  a  ready  explanation  in  the  theory  of  their  fonnation ;  unlike 
facts  are  the  result  of  the  action  of  unlike  axes. 
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II.   STATE   OF   AGGREGATION. 

237.  Solid  minerals  may  be  either  brittle,  sectile,  maUeable,  flex- 
ible, or  elastic.     Fluids  are  either  gaseous  or  liquid. 

1.  Brittle ;  when  parts  of  a  mineral  separate  in  powder  or  gndmi 
on  attempting  to  cut  it ;  kerolite,  calc  spar. 

2.  Sectile ;  when  pieces  may  be  cut  off  with  a  knife  with- 
out falling  to  powder,  but  still  the  mineral  pulverizes  under  a 
hammer.  This  character  is  intermediate  between  brittle  and  mal- 
leable; gypsum. 

3.  Malleable ;  when  slices  may  be  cut  off,  and  these  slices  flatten 
out  under  a  hammer ;  native  gold,  native  silver. 

4.  Flexible ;  when  the  mineral  will  bend,  and  remain  bent  after 
the  bending  force  is  removed ;  talc. 

5.  Elastic ;  when  after  being  bent,  it  will  spring  back  to  its  orig- 
inal position ;  mica. 

A  liquid  is  said  to  be  viscous,  when,  on  pouring  it,  the  drops 
lengthen  and  appear  ropy  ;  petroleum. 

III.    FRACTURE. 

238.  The  natural  fracture  of  crystalline  minerals  has  already 
been  noticed  under  cleavage.  The  fracture  of  amorphous  miner- 
als varies  in  the  form  and  kind  of  surface  produced. 

1.  Conchoidal ;  when  a  mineral  breaks  with  curved  concavi- 
ties, more  or  less  deep.  It  is  so  called  from  the  resemblance  of  the 
concavity  to  the  valve  of  a  shell,  from  concha,  a  shell ;  flint. 

2.  Even  ;  when  the  surface  of  fracture  is  nearly  or  auite  flat. 

3.  Uneven  ;  when  the  surface  of  fracture  is  rough,  witn  numer- 
ous small  elevations  and  depressions. 

4.  Hackly ;  when  the  elevations  are  sharp  or  ja^ed ;  broken 
iron. 


VI.  TASTE. 

289.  Taste  belongs  only  to  soluble  minerals.    The  difierent  kinds 
of  taste  adopted  for  reference  are  as  follows  : 

1.  Astringent;  the  taste  of  vitriol. 

2.  Sweetish  astringent ;  taste  of  alum. 
8.  Saline;  taste  of -common  salt. 

4.  Alkaline ;  taste  of  soda. 

5.  Cooling ;  taste  of  saltpeter. 

6.  Bitter ;  taste  of  epsom  salts. 

7.  Sour ;  taste  of  sulphuric  acid. 
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VII.  ODOR. 

240.  Excepting  a  few  caseous  and  solable  species,  minerals  in 
the  dry  onchang^  state  do  not  give  off  odor.  By  friction,  mois- 
tening with  the  breath,  and  the  elimination  of  some  volatile  ingre- 
dient by  heat  or  acids,  odors  are  sometimes  obtained  which  are  Uius 
designated: 

1.  Alliaceous.;  the  odor  of  garlic.  Friction  of  arsenical  iron 
elicits  this  odor ;  it  may  also  be  obtained  from  any  of  the  arsenical 
ores  or  salts,  by  means  of  heat. 

2.  Horseradish  odor ;  the  odor  of  decaying  horseradish.  This 
odor  is  strongly  perceived  when  the  ores  of  selenium  are  heated. 

8.  Sulphureous ;  friction  will  elicit  this  odor  from  pyrites  and 
heat  from  many  sulphurets. 

4.  Bituminous ;  the  odor  of  bitumen. 

5.  Fetid ;  the  odor  of  sulphuretted  hydrogen  or  rotten  ^gs.  It 
is  elicited  by  friction  from  some  varieties  of  quartz  and  limestone. 

6.  Argillaceous ;  the  odor  of  moistened  clay.  It  is  obtained 
from  serpentine  and  some  allied  minerals,  after  moistening  them 
with  the  Dreath ;  others,  as  pyrargillite,  afford  it  when  heated. 


PART  III. 

CHEMICAL  CHARACTERS  OF  mNERALS. 


I.  COMPOSITION  OF  MINERALS. 
1.  General  Remarks  on  the  Constitution  of  Minerals, 

241.  The  mineral  species  are  either  the  uncombined  elements  in 
a  native  state,  or  compounds  of  the  elements  with  one  another. 
The  number  of  elements,  as  ti  present  recognized,  is  sixty-two, 
forty-nine  of  which  are  metals. 

242.  The  following  table  contains  their  names,  with  the  abbre- 
viations by  which  they  are  represented,  and  their  atomic  weights. 
In  the  catalogue  here  given,  we  have  included  also  the  more  com- 
mon  compounds  of  the  elements  with  oxygen  and  sulphur,  with 
their  atomic  weights  ;  and  following  these,  the  percentage  propor- 
tion of  oxygen  and  sulphur  in  each.  The  dots  indicate  atoms  of 
oxygen  ;  and  the  dashed  letter,  a  double  atom  of  the  substance  so 
expressed  ;  thus  9e  means  2  of  Iron  to  3  of  Oxy^n.  This  table 
contains  the  most  recent  results  of  chemists,  and  is  much  altered 
from  that  by  Berzelius. 

19 
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AmMxinuic,  Al, 

5il 
621 


Il(y9 
641-8 
1283-6 
1925-4 
2667-2 
8201H) 
3850*8 


(0, 46-74) 


AivTDCOiCT  (Stabimn),  Sb^  1618*9 

BuL  Antiia,  8b  S*,       2212-9    (8,2712) 
Aeobhtom  (Ag)  see  Silver. 
ABSBirio^  Ajb»  937*50  Pdouu, 

Arsenic  Add,  M         1437*5    (0,84*78) 
Snlphuret  of  A,  As  &P,  1587*5    (S,  89*0) 
AuEux  (Au)  see  Oold. 
Baxtuic,  Bft,  856*8        • 

Bu7ta,&,  956-8  (0,10*45) 

2  Ba  1913-6 

8  &k  2870-4 

4&i  8827-2 

BiRTLUuM  (Be)  see  Olucinum, 
Bismuth,  Bi,  2660-8 

Ozjd  of  Bismuth,  fii,    2960*8  (0,  10*18) 
Boaoir,  B, 

Banuac  Add,  S» 
BEOxiNiyBr, 
Oadmiuic,  Od, 
Galciuii,  Oa, 
Lime,  Ca, 
2<!;a 
8 
4 
5 
6 
Caeboit,  0. 
Carbonic  Add,  C^ 
2  " 
8 
4 
5 
6 


Ceuum,  Ce, 

Protoxyd  of  0.  6e, 

PerozTd  of  Cerium,  Se,  1450 
CHLORDrx,  CL  448-8 

Hjdrochbr.Add,HCI,   4558 


186*2 

486*2    (0,68*78) 
1000 

696*8 

261*5  Berz. 

851-5    (0,28-45) 

7080 
1054-5 
14060 
1757-5 
2109*0 
75  Dumas. 

275      (0, 72*73) 

550 

825 
1100 
1375 
1650 

575  Hermann. 

675      (O,  14-82) 
(0. 


20*69) 


828-4  Berlin. 
9568    (0,81*86) 
628-4  (0,47-74) 
868*66 
468-66  (0, 21*84) 


895*6 
891*2  (0,11-22) 
495-6  (0,20'17) 
6201  Mttriffnmt, 


287-5  XowM^L 


CHKaKiux,  Cr, 

Oxyd  of  Chrome.  Sr, 

Chromic  Add,  Cr, 
Cobalt,  Co, 

Oxyd  of  Cobalt,  Oo, 
CoujifBfuii(Tantalum)Ta,  2296-7 

Cokmbic  Add,  Ta,       2596-7    (0,11-56) 
CoppXE  (Cuprum),  Cu, 

Oxyd  m  Clipper,  ^u, 

Ozyd  of  Copper,  Cu, 

DlDTMIITlf,  D, 

EmBiuii,£b, 

FxEBUM  (Fe^  see  ihm. 

FLUoanne,  F,  — , ^ — 

HydroftuoricAdd,HF,   250*0        (F,96) 
GLUonnni  (Beryllium),  Be,    68*084  Awd. 
Qludna,  fie,  158-084a>,68-f  •) 

or  Qludnum,  Be,         87-12  Men, 

Gludna,  fie,  474*24  (0, 6»M) 

Gold  (Aurum),  Au,  2455 

HrDEABGTEDX  (Hg)  sce  Quickeiher. 
HTDBoocir,  H, 
Water,  ft, 

2ft 

8ft 

4ft 

5ft 

6ft 

7ft 

8ft 

9ft 

lODIlIB,  I, 

lamiuic,  L*. 
Ibon  (Ferrum),  Fe, 
Protoxyd  of  Lron,  te, 
2fe 

4*6 

Peroxyd  of  Iron,  Pe, 


12*6 

112*5    (0,88-M) 

225*0 

887-5 

450O 

662*6 

675-0 

787*6 

900-0 
1012*5 
1586 
1232 

850     • 

460  (O,  t2r2f) 

900 
1850 
1800 
1000 


(0,W) 


Kauum  (K)  see  JPotaseiym. 
Lanthanum,  La,  588  Marignae. 

Protoxyd  of  L^  La» 

Peroxyd  of  L.,  Sa. 
LxAD  (Plumbum),  Pb, 

Oxyd  of  Lead,  I^b. 


688 
1476 
1294-6 
18946 


(0, 14*66) 
(0,  20*88) 


(0,  7*17) 


1m 

fia 

fia 

6a 

0 

«r 

Or 

to 

^u 

Cu 

te 


1 

46*74 
84*78 
10-46 
68*26 
28*46 
72*78 
81*85 
47-74 
21*84 
11*22 
20-17 
22-22 


2 
98*48 
69*56 
201K) 

126*52 
56-90 

145-46 
62*70 
95*48 
42-68 
22*44 
40*84 
44*44 


8 

140-22 

104-34 
81*85 

189*78 
85-86 

218*19 
94-05 

148*22 
64-02 
88-66 
60*51 
66-66 


4 

186*96 

189*12 

41*80 

258-04 

118-80 

290-92 

125-40 

190*96 

85*86 

44*88 

80*68 

88*88 


6 
288*70 
178*90 

52*25 
816*80 
142*25 
868*66 
156*76 
288*70 
106*70 

56*10 
100*86 
111-10 


6 
280-44 
208-68 

62-70 
87966 
170-70 
436-88 
188-10 
286-44 
128*04 

67-82 
121*02 
188-82 


7 
82718 
248*46 

7816 
442-82 
199-15 
509-11 
219*46 
88418 
149-88 

78*64 
141-19 
166-64 


8 
878*92 
278-24 

83-60 
506-08 
227  60 
581*84 
250*80 
881*92 
170-72 

89-76 
161*86 
177-76 


9 
42a«« 
818-02 
94*05 
669-84 
266-06 
664*67 
282-16 
429-66 
192-06 
100-98 
181-68 
199-98 
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LmSiMe  OaletMrn, 
Ldhrjic,  Li, 
lithk,  Li, 

MAONBroM,  M^, 

HagnesiiLllag, 

4Mg 
6M«r 
•  % 

Fkotoxyd  of  in,  iSCn, 
2&n 
8  An 
4yn 
Peraxjd  of  M.,  mn, 
Sfirn 
SSn 
4»n 
Memccrt  (flg)  see  Quiektilver. 
MoLTBDVifUM,  Mo,  675'8S  iSvonft. 

Molybdie  Add,  fia 
KiimiuM  (Na)  lee  Sodivm, 
VicKKL,  Jni, 
Plrotozyd  of  Nickel,  tTi, 

Knaooxir,  N, 
Hilrie  Add,  17, 

NoinTic, 
OsMnnfyOB, 

OZTOXN,  O, 

Paixjidiux,  Pd, 
PxLonux, 

PHOSmOKUS,  P, 

Phosphoric  Add,  P, 
2P 


81-M 

ISl-M  (0, 56-05) 

164-5   Svanb. 

264-6     (0, 89-8) 

609-0 

768-5 
10180 
1272-5 
1527-0 

844-7 

444-7   (0,22-47) 

889-4 
1884-1 
1778-8 

989-4   (0,80*32) 
1978-8 
2968-2 
8967-6 


876-88    (0,84-8) 


PoTAMioif  (Kalinin),  K, 
PotaMa,E, 

2& 

8& 

4& 
QuicKSELTU  (Hydraigy- 


S69-83 
469-38 


(O,  21-8) 


It 


Platinum,  Pt, 
PUTMBCV  (Pb)  see  I^ead. 


176 

860 

526 

676 
1860 
2026 
2700 

1243-6 
100 
666-48 

892 

892 
1784 
2676 
8668 
1232-08 


(O,  74) 


Ben. 
(O,  66-06) 


488-86 

688-86  (0^  16^) 
1177-72 
1766-58 
2366-44 

1250 

661-96 

662 

496-8 

277-81  Ben. 

577-81  (0, 61-96) 
1154-62 
1781-98 
2309-24 
2886-56 
8468-86 
404117 
4618-48 
6195-79 


SiLTKR  (Argentnm),  Ag,  1860 
BulfdiuretofS^  AgS,   1550 
Sodium  (Natiium),  jfn,       2872 
Soda^Na, 
2]$ra 
8^a 
4]^a 

Staknum  (Sd)  see  !nn, 
SrunTM,  (Sb)  see  AniimoMf. 
SmoimnM,  Sr,  548 

StroDtia,  8r,  648 

Sdlphub,S,  200 

Sulphuric  add,  S,  600 

Tahtalum  (Ta)  see  Ckfiumbiwn, 

801-8 


(8,12-9) 


887-2   (0,26-88) 

774-4 
1161-6 
1648-8 


Pthmm. 
(0, 15-48) 

(0,60) 


TsLLumiuM,  Te, 

TBJLBlUM,Tb, 

TeoaiuM,  Th,  748*86 

Thoria,  th,  848-9 

Tin,  (Stazmum),  Sn,  786*8 

OxydofTin,gii,  986-3 

Titanium,  Ti,  801-6 

Oxyd  of  Titanium,  9i,    908-2 
Titanic  Add,  fi,  501-6 

Tungsten  ( Wolfr'um),  W,  1 1 884 
Tungstic  Add,  w,        1488-4 


(0, 11-84) 

(0, 21-88) 

(0,  88-22) 
(0,  89-87) 

(O,  20-16) 


& 

Li 

fig 

fin 
lEn 

ITa 

3i 

dr 


1 
88-89 
16*98 
55-05 
39-30 
22-47 
80-82 
74-00 
25-83 
5605 
7-17 
51-96 
16-48 


2 
177*78 

88*96 
11010 

78*60 

44-94 

60-64 
148 

51*66 
112-10 

14-84 
10892 

80-86 


8 

266-67 

50-94 

165-15 

117-90 

67*41 

90*96 

QOO 

77-49 
168*15 

21-61 
166-88 

46-29 


4 
355-56 

67-92 
220-20 
167-20 

89-88 
121-28 
296 
10882 
224-20 

28-68 
207-84 

61-72 


5 
444*45 

84*90 
275*26 
196*50 
112-35 
161-60 
370 
12^15 
280-25 

85-85 
259-80 

77-15 


6 
633-84 
101-88 
880-30 
235-80 
134-82 
181*92 
444 
154*98 
886*30 

43*02 
811-76 

92*58 


7 
622*28 
118*86 
885-35 
27510 
167-29 
212-24 
518 
180-81 
892-85 
50*19 
868-72 
106*01 


8 
711-12 
135-84 
440-40 
814-40 
179-76 
242*56 
592 
206-64 
448^ 
57-86 
415-68 
128-44 


9 
800-01 
152*82 
495-45 
858-70 
202-28 
272-88 
666 
282*47 
504-45 
64-58 
467-64 
188-87 
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Yruum,  Y,  40S« 


UEA2nuic,ir,  760    PtiigcL 

IVotcKjd  of  U,  U,  860      (0, 11-76] 

Poronjd  of  tr^ft  1800      (0, 1666 

ProtoperooL  of  U^OB,  2660      (0,16*10) 

Vanadiuic,  V,  866*9 

Watxb,  Bee  jyVe^v^en. 

WoLTEAMiini  (W)  see  TungtUn, 


Yttria.  Y,  802-6   (O,  IWO) 

Zdtc,  Zn,  406*6  JMhunm. 

OiydofZmCpS^  606*6   (0»  19-74) 

2  2d  1018-2 
ZncoiriDic.  Zr,  419*78 

Ziroonia,  2r,  1189*6      (0,26*8) 

As  the  use  of  the  table  in  deducing  formulas  involves  the  fre- 
quent multiplication  of  the  oxygen  percentage,  their  multiples  by 
the  digits  1  to  9  are  given,  for  tne  compounds  of  most  common  oc- 
currence, at  the  foot  of  the  two  preceding  pages.* 

243.  The  modes  of  combination  and  uses  of  chemical  lanffuafle 
are  explained  in  chemical  treatises,  to  which  reference  shotud  be 
made  by  the  student. 

A  few  brief  illustrations  are  here  added.  By  atomic  weights  is 
understood  the  combining  proportions  of  the  elements.  For  ex- 
ample, when  iron  and  oxygen  combine,  they  unite  in  the  proportion 
of  350  of  iron  to  100  of  oxygen,  or  in  some  simple  multiple  of 
this  ratio.  The  protoxyd  contains  one  part  or  atom  of  each,  and 
has  therefore  the  atomic  weight  450 ;  the  peroxyd  contains  2  of 
iron  to  3  of  oxygen,  and  therefore  has  the  atomic  weight  1000, 
(2x350=700,  and  700+300=1000).  To  ascertain  the  percent- 
age of  oxygen  in  this  oxyd,  we  have  300  of  oxygen  m  1000 
parts ;  hence  if  1000  parts  contain  300,  what  will  100  parts  contain : 
therefore  dividing  300x100  by  1000  gives  the  oxygen  percentage. 
Hence  too  if  we  multiply  the  percentage  of  oxygen  by  the  atomic 
weight  of  the  oxyd,  we  obtain  as  a  result,  after  dividing  by  100, 
the  oxygen  amount  in  the  compound.  For  alumina,  46*74x641*8 
-1-100=300,  the  amount  of  oxygen ;  and  in  this  way  the  correct- 
ness of  the  oxygen  percentage  may  be  verified. 

244.  The  mode  of  deducing  chemical  formulas  may  be  illustra- 
ted by  two  or  three  examples. 

1.  We  have  an  analysis  of  Red  Silver  Ore  as  follows  : 

Silver  56*949,  antimony  22*846,  and  sulphur  16*609  per  cent. 

It  is  desired  to  ascertain  the  relative  number  of  atoms  of  each 
element  in  the  compound.  This  number  must  depend  on  the  weishts 
of  the  atoms,  as  compared  with  the  quantity  of  each,  for  the  less 
the  weight,  the  greater  the  number  of  atoms.  The  rule  conse- 
quently is, — Divide  the  percentage  of  each  element  by  the  atomic 
weight  of  the  same ;  as,  58*949  by  1350,  the  atomic  weight  of  silver. 
(See  preceding  table).     This  process  gives  the  relation, 

0043  :  0014  :  0083 ; 

and  dividing  each  by  the  smallest,  to  simplify  it,  it  becomes 

*  The  student  may  find  some  aid  in  reading  Qerman  labels,  or  consulting  analysaiy 
firtim  the  following  list  of  significatiooB  of  a  few  German  words  >— 

Blei,  Lead.  Ebbalt,  Cobalt  Saks&ure,  Moriatic  Add. 

j^sen,  Iron.  Kf^entfiire,  Caibooic  Acid.  Stickstofl^  Nitrogen. 

Kali,  Potash.  Knpfer,  Copper.  Talkerde,  Magnieia, 

Kalkerde,  lime.  Natron,  Soda.  Thonerda,  Alumina. 

Kieaelerde,  \a'\\^  Salpetertiura,  Nitric  Acid.  Wasserstoff;  Hjdrogon. 

Kieselsiiure,  ]  Schwefel,  Sulphur.  Wismuth,  Bismuth. 
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3:1:6, 

which  is  therefore  the  number  of  atoms  of  each,  silver,  antimony, 
and  sulphur.  The  formula  8Ag+lSb-|-6S,  or  Ag'  Sb  S',  expresses 
this  relation. 

2.  An  analysis  of  Feldspar  gives  in  100  parts, 

Silica  64*20,  Alumina  18*40,  Potash  16*05. 

From  the  above  table  we  find  that  100  of  silica  contain  51*06  of 
oxvgen ;  consequently  if  100  give  51*06,  the  amount  in  64*20  parts 
will  be  found  by  multiplying  51*06  by  64*20,  and  dividing  by  100. 
So  in  100  parts  of  alumina  the  oxygen  is  46*74 ;  hence 

the  oxygen  in  18*40  parts  of  alumina  will  equal, ~ .    In 

this  way  we  ascertain  that 

64*20  of  silica  contain  33*35  of  oxygen,  )  (12 

18*40  of  alumina  «  8*60  "  wlilSfi      ^ 

16*05  of  potash     "  2*87  "        )  ^  '(1 

Hence  the  amount  of  oxygen  in  the  potash,  alumina,  and  silica, 
is  as  1 :  3 :  12.  Now  as  each  atom  of  silica  contains  3  of  oxygen, 
12  atoms  of  oxygen  correspond  to  4  of  silica :  so  also  3  of  oxygen 
for  the  alumina  correspond  for  a  like  reason  to  1  of  alumina,  and  1 
of  oxygen  for  the  potash  to  1  atom  of  potash.  The  compound  there- 
fore contains  4  parts  of  silica  to  1  of  alumina  and  1  of  potash. 

The  next  step  in  the  usual  method,  is  to  determine  how  these 
constituents  are  combined ;  how  much  of  the  silica  with  the  potash, 
and  how  much  with  the  alumina.  Reference  is  made  to  the  possi- 
bility or  probability  of  certain  compounds,  which  Chemistry  alone 
can  teach ;  but  aid  is  found  in  the  principle,  that  the  number  of 
atoms  of  oxygen  in  each  acid  and  base  is  usually  some  simple 
multiple,  the  one  of  the  other.  If  in  the  above  compound,  1  of 
silica  be  united  with  1  of  potash,  the  ratio  alluded  to  is  1  to  3  ;  and 
if  the  alumina  be  combined  with  the  remaining  3  atoms  of  silica, 
the  same  ratio  holds.  This  is  the  mode  of  combination  commonly 
adopted ;  it  is  expressed  in  the  following  formula,  the  dots,  as  ex- 
plained, indicating  the  oxygen  : 

iSi+5i5i*. 

The  index  '  expresses  the  number  of  atoms  of  silica :  had  the  3 
been  written  as  a  prefix,  thus — 

8£lgi, 

it  would  have  meant  3  atoms  of  a  compound  of  silica  and  alumina. 

3.  In  the  same  manner  we  find  that  Yenite  contains 

8  of  lime,        6  of  protozyd  of  iron,        2  of  peroxyd  of  iron,        4  of  silica. 
sCa  6^e  29e  4  5i 

Apportioning  the  silica  to  the  several  bases,  1  atom  to  the  lime,  2 
to  the  protoxyd  of  iron,  and  1  to  the  peroxyd,  it  gives  the  formula 

Ca«Bl+2*e«Si+Pe«3i, 

in  which  the  simple  ratio  between  the  oxygen  of  the  bases  and  the 
oxygen  of  the  silica  is  well  illustrated,     but  lime  and  protoxyd  of 


k 


150  CHEMICAL  CHAKACTEEl  OF  M11IS1AL8. 

iron  are  isomorphous,  and  are  therefore  often  linked  together  in  the 
formula,  as  one  may  replace  the  other.  Adding  these  terms  gives 
3  atoms  of  the  two,  to  3  of  silica ;  the  formnla  then  becomes 

8  (Ca,  te)«  5i+Fe«  Bi— or  8  »»5i-H?e«  Bi. 

ft  being  used  as  a  general  expression  for  the  different  isomorphous 
bases  included  within  the  brackets.  This  mode  of  stating  a  formula 
in  general  terms  by  the  use  of  R  is  often  employed.  In  linking 
together  isomorphous  constituents  as  above,  the  sum  of  like  con- 
stituents is  first  obtained ;  next,  if  there  is  a  common  divisor,  the 
results  are  to  be  divided  by  this  divisor ;  and  then  the  formula 
written  out.     Thus,  €u  and  Pb  being  isomorphous — 

(8  €u  S+Sb  S»H-2  (8  Pb  S+Sb  S«)=8  (€u,  Pb)  S+Sb  S». 

4.  In  ^Q  first  example  above,  the  sulphur  is  usually  supposed  to 
be  combined  both  with  the  silver  and  the  antimonv,  making  the 
mineral  a  compound  of  sulphuret  of  antimony  and  sulphuret  of 
silver.  The  sulphuret  of  antimony  in  such  oompounds  contains  3 
atoms  of  sulphur ;  this  leaves  3  atoms  of  sulphur  for  the  3  atoms 
of  silver.  The  formula  is  therefore  (using  the  mark  ( i )  for  an 
atom  of  sulphur), 

I  IH  I  III 

3  Ag-f  Sb,  or,  under  another  form,  Ag'  Sb. 

245.  To  deduce  the  percentage  atomic  relations  from  a  formula, 
the  process  above  described  is  reversed.  For  example :  for  feldspar, 
we  have  4  of  silica,  1  of  alumina,  1  of  potash.  In  the  preceding 
table  the  atomic  weight  of  silica  is  577*31,  and  4  times  this,  is 
2309*24.  Setting  this  down  and  the  atomic  weight  of  alumina  and 
potash  below  it,  and  adding,  we  have, 

4  of  Silica,  2809*24 

1  of  Alumina,  641-80 

1  of  Fotaah,  588-86 

Total,  8589iK> 

or  the  atomic  weight  of  the  compound.  Now  if  this  amount 
(3539*9)  of  feldspar  contains  2309*24  of  silica,  what  will  100  parts 
contain  ?  Hence  we  divide  the  atomic  weight  of  each  constituent 
in  succession  by  the  sum  of  the  whole,  and  tnis  gives  the  percentage 
relation  for  each. 

246.  Isomorphism — Dimorphism  and  Trimorphism, — In  the 
early  stages  of  mineralogical  and  chemical  science,  identity  of 
crystalline  form  was  supposed  to  indicate  an  identity  of  chemical 
composition.  As  facts  multiplied,  the  truth  of  this  law  was  doubted, 
and  in  1817,  its  uncertainty  was  well  illustrated  bv  Beudant  in  an 
article  tending  to  prove  the  superiority  of  ciystallographic  charac- 
ters for  the  distinction  of  mineral  species.  The  law,  however,  by 
which  the  variations  in  the  composition  of  the  same  species  were 
governed,  was  not  fuUy  understood  till  1819,  when  Mitscherlieh 
brought  out  the  fact  that  certain  substances  may  replace  one  an- 
other in  the  composition  of  compounds,  without  varying  the  crystal- 
line form.    This  property  he  called  Isomorphism^  from  i^o^  equals 
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A&d  li^^pp^fform  ;  and  those  bases  that  admitted  of  mutaal  substita- 
tion,  were  termed  Uomarphaus.  Bj  referring  to  the  analyses  of 
pyroxene  or  garnet,  a  remarkable  disagreement  will  be  observed 
between  the  several  varieties  of  each,  arising  from  the  isomorphous 
nature  of  magnesia,  lime,  and  protoxyd  of  iron.  In  some  speci- 
mens one  of  mese  bases  is  replaced  whoUv  by  both  or  one  of  the 
others ;  and  often  all  three  are  found  combined,  and  sometimes  pro- 
ioryd  of  manganese  is  also  added. 

The  carbonates  of  lime,  magnesia,  iron,  manganese,  and  zinc 
have  a  common  rhombohedral  form,  the  angle  R :  K  of  which  varies 
firom  105^  in  carbonate  of  lime  to  107^  40'  in  carbonate  of  zinc. 
Again  the  sulphate  of  lime,  ^anhydrous),  of  barvta,  strontia,  lead, 
are  isomorphous,  the  form  bemg  trimetric,  and  M :  M=respectively 
100^  6',  101^  40',  104^  108^  43'.  The  angles,  as  observed,  are 
only  approximately  identical,  and  the  term  pksiomorphism  has 
therefore  been  proposed,  yet  it  is  hardly  a  necessary  substitute, 
and  has  not  been  adopted. 

247.  Again,  according  to  another  principle,  the  same  chemical 
compound  may  present  two  distinct  unrelated  forms.  Thus  car- 
bonate of  lime  crystallizes  in  rhombohedrons,  (p.  205),  and  also  in 
trimetric  forms,  and  when  the  latter,  it  is  called  arragonite,  (p.  208). 
The  principle  here  involved  is  termed  dimorphism,  from  6<,  twice, 
and  fM^y/orm.  In  titanic  acid  we  have  an  example  of  three  dis- 
tinct K>rms  for  one  chemical  compound,  one  called  rutile,  another 
hrookitty  another  anatase,  (pp.  887*389),  a  case  of  what  has  been 
named  trimorphism,  Bromlite  and  harytocalcite  (p.  198)  are  chem- 
ically identical,  yet  the  former  is  trimetric  and  the  latter  monoclinic. 
Moreover,  bromlite  (Ca,  fia)  0  is  isomorphous  with  arragonite,  CaO, 
and  as  the  latter  is  the  same  compound  with  calcite,  this  kind  of 
compound,  ]ftC>  is  trimorphous,  (R  standing  for  Ga,  Ba,  and  the  allied 
substances). 

The  following  examples  illustrate  the  variety  of  forms  that  may 
belong  to  different  compounds. 

SO — 1,  riiombohedral,  (caldte) ;  2,  trimetric,  (arragoDite) ;  8,  monoclimc,  (bromlite). 

FeS* — 1,  monometric,  (common  pyrites) ;  2,  trimetric  (white  iron  pjritee). 

Ti — 1  and  2,  dimetric,  (rutile  ana  anatase) ;  8,  trimetric,  (brookite). 

Feldspar — 1,  moDodinic,  (feldspar) ;  2,  tridinic,  (albite) ;  and  8,  (sizx»  lencite  is  the 
same  compound  with  aodesine).  monometric 

Garnet — 1,  monometric  (garnet);  2,  monodinic,  (aUanite,  in  part);  8,  hexagonal, 
(hengooal  mica)L 

An  exhibition  of  the  various  cases  of  isomorphism  and  dimorphism 
or  trimorphism  will  be  found  in  the  chemicsu  classification  at  the 
close  of  this  volume. 

248.  The  physical  characters  vary  with  the  form.  In  arragonite 
H=:3-5— 4,  G=2  92— 2-94.  In  calcite,  H =3,0=2-62— 2-7.  Again 
in  rutile  G=418— 4*29;  in  anatase  G=3-86— 3-93;  in  brookite 
6=:  4*15.     In  the  feldspars  the  monometric  form  has  the  lowest 

rtific  gravity,  the  monoclinic  the  next  lowest,  and  the  triclinic 
highest,  and  the  reverse  is  true  of  their  atomic  vdumes. 
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240.  Two  substances  may  be  both  isomorphoiu  and  correspond- 
ingly dimorphous,  and  they  are  then  said  to  be  UodimorpktmM. 
Thus,  titanic  acid  takes  on  dimetric  and  trimetric  forms  ;  and  its 
isomorph,  oxyd  of  tin,  has  corresponding  forms. 

250.  Isomorphism  in  compounds  always  follows  isomorphism  in 
the  elements  of  which  they  consist ;  and  these  isomorphous  com- 
pounds consist  usually  of  the  isomorphous  elements  in  Me  same 
proportions, — ^that  is,  they  are  homologous  compounds.  Thus  in 
one  group,  they  are  peroxyds ;  in  a  second,  protoxyds ;  and  so  with 
other  cases. 

251.  A  proper  classification  of  the  elements  exhibits  their  iso- 
morphous relations  and  that  of  their  homologous  compounds,  and 
it  also  classes  together,  on  the  ground  just  stated,  those  elements 
that  are  alike  in  their  modes  of  combination.  The  following  is 
such  a  classification,  as  nearly  as  we  can  now  ascertain : 

1.  Oxygen,  sulphur,  selenium  ; — ^fluorine,  chlorine,  bromine^ 
iodine. 

2.  Carbon,  boron,  silicon. 

3.  Nitrogen  ;  phosphorus,  arsenic,  antimony,  bismuth ;  tellurium, 
vanadium ;  osmium,  iridium. 

4.  Titanium,  tin  ;^-columbium,  niobium,  pelopium; — ^tungsten, 
molybdenum ; — uranium. 

5.  a.  Cerium,  lanthanum,  didymium,  yttrium;  glucinum;  sir- 
conium,  norium ;  aluminium,  chromium,  iron,  manganese,  cobalt, 
nickel ; — ^zinc,  magnesium,  calcium,  strontium,  baryum,  lead. 

6.  Copper,  mercury,  silver,  sodium,  potassium,  lithium. 

c.  Gold,  platinum,  palladium,  rhodium,  ruthenium. 

d.  Hydrogen. 

The  peroxyds  of  cerium,  lanthanum,  zirconium,  aluminium,  chro- 
mium, iron,  and  manganese,  mutually  replace  one  another ;  and  so 
the  protoxyds ; — in  other  words,  like  compounds  of  each  group  are 
isomorphous. 

252.  Prof.  G.  Rose  has  shown  that  iridium  and  osmium,  and 
probably  also  palladium,  are  isomorphous  with  antimony,  arsenic 
and  tellurium.     They  all  assume  rhombohedral  forms ;  in 

Osmium,            R:R=:840  52'.            Tellurimn,  E :  R=86«>  5V. 

Iridimn,                "        84°  62'.             Antimony,  -       SI®  85'. 

Anenic,                "        SS^  04'.            Biamnth,  **       S7o  40'. 

Palladiam,  undettrmined, 

253.  The  isomorphism  of  €u  (or  Ou^)  with  Pb  has  been  recently 
admitted,  and  evidence  of  its  correctness  has  been  brought  forward 
by  the  distinguished  chemist  just  mentioned.  So  also  6u  and  Af^ 
are  isomorphous.     Hence  cuproplumbite,  whose  formula 

^  S+2  Pb  S=(6u,  Pb)»  SV=(€u,  Pb)  S, 

is  analogous  to  galena  (Pb  S)  in  composition  as  well  as  orystalliia- 
tion.  Copper  glance,  €iuS,  and  stromeyerite,  (€u,  Ag)  S,  are  isomor- 
phous. By  doubling  the  atomic  weight  of  copper,  €u  then  becomei 
cu,  and  the  seeming  anomaly  is  removed. 


^ 
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SUMl.  It  has  been  assumed  that  sulphur  and  arsenic  are  iso- 
morphous.  But  as  Rose  observes,  the  view  is  not  supported  by  a 
similarity  of  crystallization  in  the  elements,  nor  by  an  analogy  in 
their  compounds.  There  are  wide  discrepancies  in  the  angles,  when 
the  forms  are  of  the  same  system.     For  example,  in  the  rhombic 

Erism  of  marcasite,  (Fe  S'),  the  angle  M  :  M=106^  36' ;  in  that  of 
mcopyrite,  (Fe  As'),  the  same  angle  is  122^26' ;  and  in  mispickel, 
(Fe  As*+Fe  S*,  which  Frankenheim  has  written  Fe  (As,  S)*),  this 
angle  is  111^  53\  These  three  compounds  are  probably  therefore 
distinct  types. 

255.  The  isomorphism  of  substances,  according  to  Dr.  H.  Kopp, 
is  connected  with  an  equality  of  atomic  volume.  He  ascertained  the 
atomic  volumes  of  many  acknowledged  isomorphous  or  rather  ple- 
siomorphous  compounds,  (by  dividing  the  atomic  weight  by  the  spe- 
cific gravity,)  and  found  a  conformity  among  substances  so  re- 
lated. For  example,  for  the  carbonates  of  zinc  and  mamesia,  mes- 
itine,  carbonates  of  iron  and  manganese,  dolomite,  and  calc  spar, 
the  atomic  volumes  are  as  in  the  following  table  : 


Atomie  vohiiiM. 

Axis  a. 

Anfto. 

GBrbooate  of  cine, 

175-88 

0-807 

1070  40' 

Carbooate  of  magwwia, 

181*26 

0-812 

1070  26' 

Meaitiiie, 

18626 

0-816 

1070  14' 

QBrbonate  of  iron, 

188*60 

0-819 

1070 

Gvbonate  of  mangimege, 

202-29 

0-822 

IO60  61' 

Boknute, 

202-86 

0-888 

IO60  16' 

Calc  spar. 

281-20 

0-864 

106®  06' 

This  table,  which  contains  also  the  length  of  the  vertical  axis, 
(axis  a),  and  the  angle  of  the  rhombohedron  of  each  of  these  min- 
erals, illustrates  the  interesting  principle  which  he  next  deduces,  that 
the  axis  increases,  in  this  series,  or  the  angle  diminishes,  as  the  at- 
omic volume  increases.* 

256.  Isomorphism  has  been  supposed  to  be  confined  to  like  or 
homologous  compounds.  Yet  the  discrepancies  in  composition 
among  the  varieties  of  epidote,  scapolite,  and  some  other  species, 
have  shown  that  there  are  exceptions  not  harmonizing  with  the 
received  law.  Hermann  has  recognized  these  cases  of  isomorph- 
ism under  the  new  term  heteromerism — which  term,  as  all  unlike 
compounds  are  heteromerous,  is  of  unmeaning  application  here, 
and  should  be  written  out  in  full,  heteromerous  isomorphism, 

6.  Rose  has  pointed  out  a  few  more  striking  cases  of  isomorph- 
ism among  unlike  compounds.  After  showing  that  boumonite  and 
dark  red  silver  ore  have  analogous  chemical  formulas,  (see  be- 
yond), he  remarks  that  the  first  occurs  in  rhombic  prisms,  the  other 
in  rhombohedral  forms.  He  then  points  out  the  close  approxima- 
tion in  form  between  bournonite,  arragonite,  and  nitrate  of  potash, 

*  Dr.  Kopp  also  deduces  a  formula  for  calculating  the  Tolume  from  the  length  of  the 
uds,  and  finoa  it  to  give  results  agreeing  very  nearly  with  the  above.  These  principles 
tre  iUnetrated  by  numerous  examples,  m  an  article  in  the  L.  £.  and  D.,  FhiL  Mag.  fur 
April,  1841,  p.  265. 

20 
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each  crystallizing  in  right  riiorobic  prisms,  and  next  the  relalicNi 
in  form  between  calc  spar,  (a  dimorph  with  arragonite) ;  nitrate 
of  soda,  (a  homologue  of  nitrate  of  potash),  and  rra  silver  ore*  (a 
homologue  of  boumonite).     This  is  seen  in  the  following  table :— - 

1.  Form  that  of  Calc  Spar. 

«.  Ode  tpar  imd  uomorphB,  %  S  IQ50— 107o  W 

h.  Nitrate  of  Soda,  Ka  1s  lOQo  88' 

j  Dark  red  tilTer  ore,  (Ag  S)'+Sb8*  IO80  IS' 

^   (  Light  red  ulver  ore,  (AgS)HA8S'  lon^  W 

2.  Form  that  of  Arragonite. 


^ H:1I. 

a.  Arragmite,  Genuite,  Ae^  &  0  II60— IIS^  S(K 

6.  Nitrate  of  potadi,  &  t  119o 

e.  Boumonite,  (i6uS+|Fb8)*-fSbS'  II60  16 

There  is  hence  an  obvious  isomorphism  between  these  componnda. 

267.  Another  example  is  in  the  case  of  the  rhombohedral  metah^ 
whose  anffles  are  given  on  page  152,  and  the  rhombohedral  peroxyda» 
specular  iron,  titanic  iron,  corundum,  (pure  alumina),  in  which  the 
angle  R  :  R  is  between  85^  55'  and  86^  6',  the  last  being  the  angle 
of  corundum,  and  86^  that  of  specular  iron. 

258.  But  these,  as  the  author  finds,  are  but  a  few  amon^  the 
many  groups.  It  appears,  in  fact,  that  isomorphism  may  be  inde- 
pendent of  any  relation  in  composition.  The  following  are  aome 
of  the  groups  distinguished  : — 

1.  CniryaobeiylCfte  Si  or,  with  the  old  atomie  weight,  fie  Jti%--<?^^ 
Si),— Serpeotine  (SJUg^M-Slilg]^— Villarnte   (4  (H  AgyS+Sft),— rir^nM^M 
(Sftg*9i'  +  8^— EpKxnSalt  (IklgS+lfi). 

8.  QuarU  (§i),-Ohabaaite  (  (Ca,  ]i^a,  &)*Si*+8£6i"+18£[). 

8.  Oonindum  (Si),— Phenadte  (^^i). 

4.  TuDgsteD  (OaW),— Feigusooite  (Y^). 

6.  ZirooQ  (At  Si),— Rotile  (fi),  with  which  tin  ore  (fin)  fa  aknown  isQDKvplL 

e.  Cinnahar  (HgS),~Ewiialyte  (2ft"SiN-2rSin 

1  Borax  (JTafi'-f  lOft),— PyronM  (  %  ^  Wf&?. 
a  Anataae  (ti),— Horn  Qoic^rilTer  (HgCi). 
a  Snlpbiir  (8),-8cQiodite  (9eX8+4]^ 

la  Celestiiie(dr8),--White  Iron  Pyrites  (FeS%~OniDhicTdlariimi(AgTe^ 
IL  Chramate  of  Lead  (i^bCr),— Mouste  ( (6e,  Th,  L*)^ 
18.  Beryl  (6e%^+Sl5i^— Nepbeline  (lt*5i+3Sl3i). 

The  isomorphism  of  chrysolite  and  serpentine  with  other  re* 
lated  magnesian  species  is  now  well  known.  We  observe  abo 
that  a  brachydiagonal  prism  in  chrysolite  has  the  angle  80^  6y, 
and  a  corresponding  one  in  chrysoberyl  119^46'.  The  tangeatli 
of  half  of  these  angles  are  nearly  as  1 : 2 ;  and  a  vertical  pnam  of 
the  former  has  the  angle  49^  50',  and  one  of  chrysoberyl  70^  40'» 
giving  the  relation  of  1  to  1^.  The  crystallographic  axes  erf*  theae 
species,  as  they  have  been  given,  are  aa  follows : — 

a  b  e 

Chrreoberyl.  0«S  :         1  :       04«a 

chiTBoiita^  117U  1  oaa 


1890  56' 

860  16' 

108O  81' 

1890  84' 

88©  26' 

106O  26' 

1890  46' 

860  56' 

106O  62' 

1890  68' 

860  16' 

OQMfOflTIQir  or  UlITBlALt.  IM 

in  which,  the  Ist  and  3d  terms  of  chrysolite  are  double  the  same  in 
ehrysobervl.  The  relation  is  farther  seen  in  the  following  angles 
of  a  rhoml>ic  octahedron  in  the  above  mentioned  species : — 

Chrjiolite, 
Serpentine, 
Vilbraite, 
ChiyBobeiyl, 

In  picrosmine  a  brachydiagonal  prism  has  the  angle  117^  49', 
near  119^  46'  of  chrysoberyl,  and  a  vertical  prism  the  angle 
63^  08',  near  49^  50'  of  chrysolite.  Epsom  salt  has  the  same 
axes  as  chrvsolite,  except  that  for  the  assumed  fundamental  form 
the  vertical  axis  is  approximately  one  half  less.  The  numbers 
given  are,  0*5703  :  1  :  0*9089. 

For  the  other  groups  we  pass  on  without  remark  in  this  place. 

259.  The  author  also  finds  that  the  law  of  equality  of  volume, 
or  of  a  simple  ratio,  holds  for  these  anomalous  cases,  as  well  as 
for  those  to  which  it  was  applied  by  Kopp.  We  do  not  obtain  a 
simple  ratio,  in  most  instances,  if  we  compare  the  aggregate  atomic 
volume  of  the  mineral,  as  has  sometimes  been  done  ;  but  if  this  sum 
is  divided  by  the  number  of  atoms  of  elements,  the  relations  are  at 
once  apparent.     We  thus  obtain — 

I.  Chrysoberyl  87*16,  Berpentine  44*9,  chrysdite  41*6,  yillarsite  41'66,  epBom  salt  44, 
piBwrnine  (which  is  less  closely  reUted  in  angle)  46*68. 

S.  Quarts  64,  dutbaiite  61*6. 

8.  Oorundom  82*8,  phenadte  86*74,  arsenic  168  (=6X82*6). 

4b  Sdbeelite  60*8,  tungstate  of  lead  (an  acknowledged  Isomorph  of  scheelite)  69*6, 
fergusonite  67*0. 

5.  Zircon  41^6,  nrtile  40*7. 

6.  Cinnabar  90.  eudialyte  68,  (68  :  90  nearly  as  2  :  8). 

7.  Borax  46*88,  pyroxene  461 — 48*8,  glauber  salt  49*6. 

8.  Anatase  44*66,  hum  qoicksilver  180*62  (44*62  :  180*62 : :  1  :  8). 

9.  Sulphur  98.  scorodite  47*1  (98  :  471  : :  2  (nearly) :  1). 

10.  Gelestine  49,  white  iron  pyrites  526, graphic  tellurium  118*75. 

II.  Mooazite  51*44,  chromate  of  lead  55*6,  (probably  dimorphous  with  tungstate  of 
lead,  Acl) 

12.  Beryl  63*46,  and  nepheline  66*66. 

18.  Hamblende  ]Et*5i*,  and  including  aluminous  Tarieties,  48*2—48*6, — acmite  fTaSi-l' 
PeSi*  49*88,— pyroxene  fi^Si"  461—48*8. 

14.  Seapolite  (Ca,^a)*§i'+2;&lSi54.— meionite  Ca*3i+2£l5i  55*65,— wemerite  twfSi 
•f  SSlSi  51*6,— dipyre  4(Ca,  J^a)  5i+d£lSi  55*21. 

15.  Talc  ]2g*Si'  51-65,  ilLg*  5i'  51  78,  %&  51*35. 

16.  Epidote  fi«Si+2fi5i  45*286.-.orthite  of  the  Ural  2(&^i+SSi)+fl  48*026,— 
orthite  of  ffitteme  (R'3i+S5i)+^,  48*43. 

17.  The  Feldspar  family : — 1.  Monoclinie.  Orthodase  60*4.  ryacolite  57*8,  lozodase 
6S*0,  haulite  55*85 ;  2.  TricUnic  Albite  55*67,  andesine  55,  labradorite  58*0,  oUgodase 
I4'e4,  anorthite  52*85,  vosgite  52*84 ;  3.  Mofumetric.  Leucite  63  08.— Petalite  57*8  £Uls 
with  the  feldspars,  both  in  atomic  volume  and  crystallization,  while  spodumene  fiaUs  near 
mdalusite. 

18.  Andalusite  41*94,  spodumene  48*44. 

19.  Kyanite  £l^i*,  87*10,  bucholzite  £l3i  89*84. 

This  subject  will  be  found  discussed  with  full  details  and  more 
examples  in  the  American  Journal  of  Science,  [2],  vol.  ix,  1850. 
We  add  for  comparison  and  farther  illustration  a  series  of  iso- 
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morphoiui  substances  and  the  related  dimorphous.  The  com- 
pounds are  homologous  carbonates.  The  upper  ranse  of  figures 
g^rtain  to  the  rhombohedral  species,  and  the  lower  to  the  trimetrio. 
alcite  is  the  only  one  certainly  known  to  be  dimorphous. 

2nO         itgC  teO  iSnC  CaC  t^bO  firO  &0 

1070  40'     1070  26'       1070  0'       106°  61'       IO60  16' 
3607  86-26  87*70  4046 


46-24 

43 

60-6 

50-64 

67-S 

II60  10' 

1170  13' 

1170  19/ 

iisow 

t 


These  are  all  acknowledged  isomorphs,  according  to  the  cid 
principle.  Yet  the  ran^e  of  numbers  is  wide.  The  rhombohedrml 
species  increase  in  atomic  volume  about  0*075  for  a  diminution  of  1' 
of  angle ;  and  the  trimetric  0*1  for  an  increase  of  1'  of  angle.  This 
subject  has  various  applications,  which  cannot  be  properly  included 
in  this  place. 

260.  Cause  of  Dimorphism, — Dimorphism  has  been  shown  hj 
Mitscherlich,  Rose,  and  others,  to  result  in  many  instances  from  tlia 
different  temperatures  attending  crystallization.  When  a  right 
rhombic  prism  of  sulphate  of  zinc  is  heated  to  126^  F.,  certain 
points  in  its  surface  become  opaque,  and  from  these  points  bunches 
of  crystals  shoot  forth,  in  the  interior  of  the  specimen  ;  and  in  a 
short  time  the  whole  is  converted  into  an  aggrec^ate  of  these  crys- 
tals diverging  from  several  centres  on  the  surface  of  the  oriffinai 
crystal.  These  small  crystals,  thus  formed  at  126^  F.,  are  obnque 
rhombic  prisms ;  and  the  same  form  may  be  obtained  by  evapo- 
rating a  solution,  at  this  temperature,  or  above  it.  Sulphur  crjrs- 
tallizes  from  fusion  in  oblique  rhombic  prisms,  while  the  common 
form  obtained  by  evaporation  is  a  rhombic  octahedron.  Rose  has 
obtained  crystals  of  arragonite  by  evaporating  a  solution  of  car- 
bonate of  lime  to  dryness  by  means  of  a  water  bath,  and  crystals 
of  calc  spar  by  permitting  the  solution  to  evaporate  in  an  open 
vessel  at  the  ordinary  temperature.  The  crystals  of  arragonite 
were  minute  six-sided  prisms  and  double  six-sided  pyramids,  (fig. 
124,  plate  2).  They  change  to  rhombohedrons  of  calc  spar  if  left 
moist ;  but,  if  washed  and  dried  at  once,  they  remain  permanent. 
By  exposing  arragonite  to  a  low  temperature,  the  crystal  faUs  to 
pieces,  in  consequence  of  the  change  to  calc  spar  which  takes 
place ;  or  if  the  prisms  hold  together,  they  consist,  after  the  change^ 
of  an  aggregate  of  minute  particles  of  calc  spar.*  Artificial  ar- 
ragonite iias  been  observed  in  the  interior  of  a  copper  boiler  used 
to  supply  hot  water  for  household  purposes  at  Port  Eliot,  ComwalL 
The  crystals  were  minute  six-sided  prisms,  and  were  attached  at 
base  to  the  surface  supporting  them.f  Breithaupt  has  described  a 
carbonate  of  lime  from  a  greenstone  rock  near  Zwickau,  which 
consists  of  alternations  of  layers  of  arragonite  and  calc  spar ;  and 
he  suggests  that  one  may  be  a  winter,  the  other  a  summer  deposit} 

*  RoMi,  Loud.  iDd  Ed.  PhiL  Mag.  rs],jdi,  466. 
t  Loud.  Md  Ed.  PhO.  Mag.  [St  ziC  SSO— IStl. 
t  Flogg.  11,  606— 1S40. 
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261.  Dimorphism  depends  therefore  on  the  circumstances  at- 
tending crystallization.  Temperature  appears  to  be  the  <nain 
cause  :  yet  it  is  possible  that  the  nature  of  the  solvent,  or  the  pres- 
ence of  some  accidental  ingredient  in  the  solution,  or  the  electrical 
state  of  the  support,  may  have  some  effect  in  changing  the  mole- 
cules ;  but  in  general  the  only  effect  of  these  causes  is  to  produce 
secondary  planes.  Rose  did  not  succeed  in  obtaining  arragonite 
crystals  by  mixing  a  strontian  salt  with  the  solution  of  lime,  and 
shows  that  the  strontia  in  arragonite  has  nothing  to  do  with  pro- 
ducing the  rhombic  form. 


II.  CHEMICAL  EXAMINATION  OF  MINERALS. 

262.  The  chemical  properties  of  minerals  are  ascertained  (1)  by 
the  action  of  acids  and  other  re-aeents ;  2,  by  heat,  concentrated 
by  means  of  the  blowpipe,  assisted  by  various  chemical  re-agents; 
3,  by  chemical  analysis.  This  subject,  especially  the  last  division 
of  it,  falls  into  the  department  of  chemistry.  We  here  mention 
only  the  more  ordinary  chemical  and  blowpipe  tests. 

I.    CHEMICAL    TESTS. 

263.  The  simplest  use  of  acids  consists  in  the  detection  of  a 
volatile  ingredient  expelled  by  them.  A  carbonate  is  thus  distin- 
guished. The  acids  ordinarily  employed  are  the  sulphuric,  muri- 
atic, and  nitric,  and  they  are  commonly  diluted  with  one-half 
water.  Carbonate  of  lime,  when  dropped  mto  either  of  these  acids 
diluted,  gives  off  bubbles  of  ^as,  an  effect  called  effervescence. 
Other  carbonates  require  an  addition  of  heat.  Before  making  this 
trial  it  should  be  observed  that  the  mineral  is  quite  pure,  as  a  car- 
bonate in  seams  or  fissures  might  give  a  fallacious  result.  Another 
gas  of  a  pungent  odor  is  obtained  when  common  salt  is  subjected 
to  the  action  of  sulphuric  acid ;  and  another  of  acrid  character 
when  certain  ores  of  copper  are  acted  on  by  nitric  acid, 

264.  In  such  examinations  with  acids  it  is  important  to  observe 
the  odor  of  the  escaping  gas ;  also,  whether  very  suffocating  and 
disagreeable,  or  merely  pungent ;  also,  its  color,  and  the  color  of 
the  solution.  In  many  instances,  solution  is  obtained  without  effer- 
vescence ;  and  often  a  mineral  is  but  partly  soluble,  and  the  insolu- 
ble part  is  thrown  down  in  the  state  of  a  powder ;  frequently,  it 
may  be  insoluble  in  cold,  but  soluble  in  hot  acid.  The  fumes 
given  off  will  sometimes  redden  paper  tinged  blue  with  litmus  or 
cabbage  liquor,  owing  to  their  acid  character  ;  others  will  blacken 
paper  that  is  charged  with  acetate  of  lead,  because  of  the  sulphur 
they  contain.  Another  kind  of  vapor  expelled  by  strong  sulphuric 
acid  will  corrode  glass  placed  over  it,  an  effect  due  ta  tm  presence 
of  fluorine. 
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205.  Another  effect  of  the  action  of  acida  is  the  formation  of  a 
jellyp  To  accomplish  this,  the  finely  pulverized  mineral  is  thrown 
into  a  strong  acid,  and  a  gentle  heat  applied.  After  a  ihort  time» 
as  the  solution  cools,  it  gelatinizes,  in  a  few  instances,  a  jelly 
may  be  formed  with  cold  acid.  B^  heating  the  mineral,  this  prop- 
erty is  often  destroyed  ;  but  occasionally  it  takes  place,  with  equal 
facility,  before  and  after  heating.  These  facts  will  often  assist  in 
distinguishing  minerals.  The  minerals  that  gelatinize  in  this  man- 
ner are  silicates,  mostly^  those  of  the  zeolite  family  ;  it  arises  from 
the  separation  of  the  silica  in  a  gelatinous  state. 

266.  The  following  are  some  of  the  more  common  chemical  re- 
actions : 

a.  Carbonates. — Effervesce  with  dilute  muriatic  acid,  yielding 
a  colorless  inodorous  gas,  which  gives  a  white  precipitate  when 
passed  into  lime  water.  The  fumes  redden  moist  litmus  paper  and 
neat  restores  the  blue  color. 

b.  Sulphates. — No  effervescence  with  acids.  When  in  soIutioBy 
they  give  with  barytic  water  a  white  precipitate  not  soluble  in 
water  or  the  muriatic,  nitric,  or  sulphuric  acids. 

c.  Nitrates, — With  strong  sulphuric  acid  give  white  corrosive 
vapors  of  nitric  acid,  and  on  heating,  reddish  vapors  of  nitrons 
acid.  With  heated  muriatic  acid  yield  an  acid  that  dissolves  gold, 
becoming  at  the  same  time  yellow. 

d.  Phosphates, — Dissolve  in  muriatic,  nitric,  or  sulphuric  acid. 
Well  dried  and  heated  in  a  glass  tube  with  potassium,  give  a  phot^ 
phuret,  which  in  water  produces  phosphuretted  hydrogen,  a  ms 
which  inflames  on  coming  into  the  atmosphere,  and  has  a  ganic 
odor. 

e.  Chlorids. — In  solution  afford  with  nitrate  of  silver  a  white 
curdy  precipitate,  which  darkens  and  becomes  violet  on  exposure, 
is  not  soluble  in  water,  hardly  so  in  acids,  and  wholly  in  ammonia. 
Any  chlorid  heated  with  sulphuric  acid  yields  muriatic  acid,  which 
acts  as  just  stated  with  nitrate  of  silver ;  or  heated  with  oxyd  of 
manganese,  affords  chlorine. 

/.  Silicates. — Fuse  in  a  silver  crucible  with  three  or  four  times 
their  weight  of  caustic  potassa  or  soda,  yielding  a  silicate  soluble 
in  water,  which  gives  with  an  acid  a  precipitate  (silica)  that  dries 
to  a  white,  insoluble  powder,  harsh  to  the  touch.  Many  silicates 
gelatinize  with  acids,  as  already  stated. 

g.  Salts  of  Lime. — In  solution,  even  if  dilute,  give  with  oxalic 
acid  or  oxalate  of  ammonia  a  white  precipitate  insoluble  in  water 
or  acetic  acid,  but  very  soluble  in  either  of  the  acids. 

h.  Compounds  of  Iron. 

,  .  Protoivd  Salt*.  P«roxyd  Sdta. 

Premntate  with  potash  or  j  greeniah  while,  oeoomiiig  greeo  )  browD,  of  hydrated  pir- 

Boda,  j     and  then  yellow  on  exposure.  (     oKjd  of  iroD. 

Precipitate    with   ferrocy-  \  white,   heooming  blue  oo  «x-  )  Pr«-ai-n  Mn^, 

amd  of  potaasiuin,  (     posture.  J  rruwian  oiue. 

Precipitate   wiUi    imtgille  (  none;  butbecoiniiigUiiiahUaok  5  j^  y^  jj^t 

Of  (aniuc  add,  (     oo  expoture^  i  ***tP  ^■w**  yuKmm 
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u  Compounds  of  Manganese. — The  oxyds  heated  with  muriatic 
acid  give  chlorine.  Heated  with  potash  or  its  nitrate,  the  salts  give 
manganate  of  potassa,  which  affords  a  green  color  with  water,  and 
a  rose  tint  witn  dilate  acids  that  is  destroyed  by  sulphurous  acid  or 
organic  matters. 

A.  Compounds  of  Copper, — Mostly  soluble  in  nitric  acid.  Me- 
tallic iron  in  the  solution  becomes  coated  with  metallic  copper ; 
potash  or  soda  produces  a  blue  precipitate,  which  becomes  black  on 
Doiling ;  ammonia  a  green,  which  is  soluble  in  an  excess  of  ammo* 
nia  and  becomes  fine  blue. 

/.  Compounds  of  Zinc, — The  sulphate  gives  a  white  precipitate 
with  potash,  soluble  in  an  excess  of  this  re-agent ;  no  precipitate 
with  sulphuretted  hydrogen.  Acetate  of  zinc  affords  an  abundant 
white  precipitate  with  sulphuretted  hydrogen. 

m.  Compounds  of  Lead. — Dissolved  in  nitric  acid,  give  with 
sulphuretted  hydrogen  a  black  precipitate,  insoluble  in  excess  ;  with 
iodid  of  potassium,  or  chromate  of  potash,  a  yellow  precipitate. 
The  acetate  yields  with  metallic  zinc,  metallic  lead  in  shming  plates 
or  scales. 

n.  Compounds  of  Tin. — Dissolved  in  muriatic  acid,  form  a 
chlorid,  which  witn  chlorid  of  gold  give  a  purple  ccdor,  or  if 
ttrong,  a  brown  precipitate. 

o.  Compounds  of  Mercury. — The  protosalts  in  solution  ^ve 
with  potash  a  black  precipitate  insoluble  in  excess ;  with  sul^u- 
retted  hydrogen  a  black  insoluble  precipitate ;  with  metallic  copper, 
they  yield  metallic  mercury,  which  is  dissipated  by  heat.  With 
muriatic  acid  afford  a  white  precipitate  or  calomel. 

p.  Compounds  of  Silver. — Dissolved  in  nitric  acid,  a  chlorid  or 
muriatic  acid  throws  down  a  dense,  white,  curdy  chlorid  of  silver, 
which  blackens  on  exposure,  and  is  soluble  in  ammonia.  With 
metallic  copper  it  affords  metallic  silver. 

a.  Chid. — Dissolves  in  nitromuriatic  acid,  (aqua  reeia),  but  not  in 
either  of  the  acids  unmixed.  The  solution  eives,  with  protochlorid 
of  tin,  a  purple  precipitate,  and  with  sulpnate  of  iron,  metallic 
gold. 

r.  Platinum. — ^Dissolves  in  nitromuriatic  acid,  and  not  in  either 
of  the  acids  unmixed ;  the  solution  gives  with  muriate  of  ammonia 
a  yellow  precipitate,  which  heated  in  a  platinum  crucible  gives 
metallic  platinum  in  powder. 

II.    ACTION  WITH  THE  BLOWPIPE. 

267.  The  first  of  the  following  figures  represents  the  simplest  kind 
of  blowpipe.  It  is  merely  a  bent,  tapering  tube  of  brass,  from  seven 
to  ten  inches  long,  with  a  minute  aperture  at  its  smaller  end.  It 
is  used  to  concentrate  to  a  point  the  flame  of  a  lamp  or  candle ; 
and  this  is  done  by  blowing  through  it  while  the  smaller  end  is  jiist 
within  the  flame. 
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AA«r  blowing  awhile,  the  moisture  of  the  breath  often  ooadeotes 

ia  the  tube ;  and  to  receive  tfaia  moisture,  and  prevent  ita  pan- 

ing  out  at  the  beak,  the  chamber  at  o 

(tee    figs,    63,    6S)    ia   usually   added. 

The  air-chamber  in  fig.  6S  is  a  cylinder, 

into  which  the  tube  aSc  is  screwed  at  c, 

and  the  smaller  piece,  def,  at  d.    The 

point  ef,  screws  off,  and  is  made  of  yUa- 

tinum  in  order  that  it  may  be  cleaned 

when   necessary,  by  immersion    in   an 


tr^ 


When  the  blowpipe  is  made  of  brass, 
it  ii  usual  to  have  an  ivory  mouthpiece, 
as  it  is  more  agreeable  in  the  mouth. 
Silver  is  the  best  material;  and  the 
point,  at  all  events,  should  be  of  pla- 
tinum. WoUaston  contrived  a  conve- 
nient pocket  instrument  on  the  plan  of 
a  common  pencil  case.  The  instrument 
represented  in  fig.  63,  has  a  screw  at  b.  On  unscrewing  it,  the  part 
be  may  be  iuserted  at  a  into  the  part  ab,  aod  the  two  screwed  to- 
gether again.  In  this  way  it  is  as  portable  as  Wollaston's,  and  has 
the  advantage  of  being  more  easily  made  tight  with  the  screw, 
and  is  leas  liable  to  get  out  of  order. 

Operations  with  the  blowpipe  often  require  an  unintermitted  heat 
for  a  considerable  length  of  time,  and  always  longer  than  a  sinj^ 
breath  of  the  operator.  It  is  therefore  requisite  that  breathing  aod 
blowing  should  go  on  together.  This  may  be  difficult  at  iirst,  bat 
the  necessary  skill  or  tact  is  soon  acquired.  Let  the  learner  at- 
tempt first  to  breathe  through  his  nostrils  with  his  cheeks  inflated 
and  mouth  closed.  This  accomplished,  if  the  blowpipe  is  now  pot 
to  the  mouth,  he  will  find  no  difficulty  in  continuing  lus  respirations 
while  the  muscles  of  the  inflated  cheeks  are  throwing  their  o<»- 
tained  air  through  the  blowpipe.  When  the  air  is  nearly  exhauatedi 
the  mouth  may  ^ain  be  filled  through  the  nose  without  intermitting 
the  process  of  blowing. 

The  blowpipe  flame  consists  of  two  cones ;  an  ioner  of  a  blue 
color,  and  an  outer,  yellow.  The  heat  is  most  intense  just  beyond 
the  extremity  of  the  blue  flame.  The  inner  flame  is  called  the 
reduction  flame,  and  the  outer  the  oxydation  flame.  A  mineral  re- 
duced to  the  metallic  state  by  the  inner,  may  often  be  oxydized,  or 
combined  with  oxygen,  in  the  outer  flame,  where  ills  in  contaot 
with  the  atmosphere.  For  osydation,  the  beak  of  the  blowpipe 
should  have  a  large  aperture,  and  the  wick  of  the  lamp  should  also 
be  large :   the  heat  usually  requisite  is  that  of  incipient  redness. 

The  best  flame  Is  that  of  a  lamp  with  a  large  wick,  fed  by  olive 
oil.  A  common  candle  with  a  large  wick  wiU  answer  for  moat  of 
the  purposes  of  the  mineralogist,  and  is  most  convenieDtly  carried 


BLOWPIPS  SZAMIWATIOW  OF  MINSEALfl.  I61 

about.    When  used,  the  wick  should  be  bent  in  the  direction  of 
the  flame. 

266.  To  support  the  mineral  in  the  flame,  either  charcoal  or  pla- 
tinum forceps  or  wire  may  be  used.  The  charcoal  should  be  well 
burnt  but  firm  ;  that  from  pine  wood  is  the  best,  as  it  bums  with 
least  ashes.  The  reaction  of  the  carbon  of  the  coal  aids  in  reducing 
or  decomposing  many  mineral  species. 

A  convenient  kind  of  forceps  is  represented  in  the  annexed  figure. 

64 


It  is  made  of  steel,  with  platinum  points,  ab,  and  pins  at  jp,  p,  for 
opening  the  forceps.  The  mineral  kyanite,  and  also  mica,  are  some- 
times used  for  a  support  when  more  convenient  means  are  not  at 
hand. 

To  test  the  presence  of  water  or  a  volatile  ingredient,  the  mine- 
ral may  be  supported  near  one  end  of  a  test  tube,  which  may  be  3  or 
4  inches  lon^,  and  the  bore  little  larger  than  a  quill.  The  flame  is 
concentrated  on  the  exterior  of  the  tube  beneath  the  assay,  and  the 
volatilized  substance  usually  condenses  in  the  upper  part  oi  the  tube. 
By  inserting  into  the  upper  end  of  the  tube  a  strip  oi  litmus  or  other 
test  paper,  it  is  ascertained  whether  the  fumes  are  acid  or  not,  the 
color  of  the  paper,  if  so,  changing  to  red. 

209.  Many  minerals  remain  unaltered  before  the  blowpipe,  unless 
some  substance  be  added  to  aid  in  the  fusion  or  reduction.  These 
substances  are  called  ^z^e^;  those  in  common  use  are  borax,  car- 
hanaie  of  soda,  and  salt  of  phosphorus  or  microcosmic  salt.*  Care 
should  be  taken  to  obtafti  the  fluxes  pure,  and  for  this  purpose  it  is 
well  to  dissolve  or  recrystallize  the  borax  ;  and  the  soda  should  be 
tested  for  sulphuric  acid,  as  any  adulteration  with  this  acid  will 

five  the  glass  obtained  with  silica,  a  brown  or  reddish  color.  These 
uxes  should  be  powdered  and  added  to  the  mineral,  and  the  whole 
assay  should  not  exceed  the  size  of  a  small  pea.  One  fourth  this 
size  is  better  than  larger.  The  soda  should  be  added  in  small  suc- 
cessive doses  ;  this  flux  is  often  absorbed  by  the  charcoal,  but  gen- 
erally reappears  when  the  heat  is  sufliciently  raised. 

Besides  the  fluxes  mentioned,  other  tests  are  sometimes  used,  of 
which  the  following  are  the  most  important : 

a.  Nitrate  of  cooalt  in  solution,  for  distinguishing  alumina  and 
magnesia.  The  solution  should  be  pure,  free  from  alkali  and  slight- 
ly concentrated.  Berzelius  recommends  having  a  bit  of  platinum 
wire  in  the  cork  stopper,  in  order  to  take  out  a  drop  upon  it  when 
required  for  use. 


*  This  nh,  a  phosphate  of  soda  and  ammonia,  may  be  made  by  diflsolying  IS  parts  of 
mhunmoDiac  in  a  small  Quantity  of  boiling  water,  and  afterwards  adding  100  parts  of 
erritelUaed  phosphate  of  soda,  boiling  gently  the  whole,  and  then  setting  itaway  to  oooL 
ife  9aU  o/phoiphortu  is  deposited  in  smaU  Grystals.  If  the  heat  be  too  gratt  during; 
•boIUtian,  deeompositioa  takes  place. 

21 


18S  CHBHICAL  CHABACTEK8  OF  MINEIALB. 

b.  Baracic  acid  and  iron  wire,  used  in  testing  for  phosphoric 
acid. 

c.  Tin-foil,  for  fusing  with  certain  peroxyds  of  metals  to  reduce 
them  to  protoxyds.  The  assay,  previously  heated  in  the  reducing 
flame,  should  be  touched  with  me  end  of  the  tin-foil ;  a  very  minute 
quantity  of  a  metallic  oxyd  is  often  thus  detected. 

d.  Cfypsum  and  fluor,  used  as  tests  of  one  another.  When  two 
parts  of  the  former  rendered  anhydrous  by  heating,  and  one  of  the 
latter,  are  mingled  and  heated,  they  fuse  to  a  clear  glass,  which  is 
a  milk-white  enamel  on  cooling.  The  globule  from  fluor  and  heavy 
spar  is  transparent  when  cold ;  and  that  with  sulphate  of  strontian 
is  more  or  less  frothy. 

6.  Saltpetre  is  employed  in  discovering  manganese,  bringing  out 
the  characteristic  amethystine  color  when  the  quantity  of  this  metal 
is  too  small  to  color  glass  without  this  reagent.  The  heated  globule 
is  touched  with  the  point  of  a  crystal,  just  at  the  moment  of  sus- 
pending the  blast.  The  melted  mass  swells,  foams,  and  either  be- 
comes immediately  colored,  or  is  so  soon  upon  cooling. 

/.  Anhydrous  hisulphate  of  potash,  used  for  detecting  lithia.  It 
is  "kept  in  a  coarse  powder  in  a  phial  well  secured  from  moisture. 

g.  Oxalate  of  nickel,  or  nitrate  of  nickel,  used  to  detect  potash. 
The  nickel  must  be  quite  free  from  cobalt ;  it  may  be  tested  by 
treating  it  witli  borax,  with  which  it  should  give  a  brown,  not  a 
blue  bead. 

The  effects  of  the  blowpipe  are  various.  Some  minerals  are 
volatilized  wholly  or  in  part,  others  fuse  at  a  low  temperature ;  while 
others  melt  only  on  the  edges,  (then  called  subfusibk),  or  are  wholly 
infusible.  Kobell  has  proposed  the  following  scale  for  denoting  in 
figures  the  degree  of  fusibili ty  :  1.  Gray  antimony. — 2.  Natrolite. — 
3.  Cinnamon  Stone,  (var.  of  garnet).— 4.  Black  Hornblende, — 
5.  Feldspar, — 6.  Chondrodiie.  The  fusibility,  when  equal  to  that  of 
natrolite,  is  designated  by  2  ;  or  if  like  hornblende,  by  4,  and  so  on. 

The  fluxes  are  also  often  required  in  obtaining  the  pure  metals 
from  the  metallic  ores. 

270.  The  following  are  some  of  the  reactions  with  the  fluxes  :• 

1.  Silica,  Silicates. — Silica  dissolves  with  effervescence  in  soda. 
The  silicates  are  decomposed  by  salt  of  phosphorus,  and  the  silica 
is  set  free,  often  remaining  as  a  silica  skeleton  in  the  globule.  Co- 
lumbic  acid,  on  the  contrary,  forms  a  clear  glass  with  salt  of  phos- 
phorus. 

2.  Potassa,  Soda,  Lithia. — Soda  gives  an  intensely  yellow  color  to 
the  flame,  even  when  in  combination ;  yet  this  color  may  be  other- 
wise produced.  Potash  salts  often  give  a  violet  tinge,  and  a  lithia 
salt  a  red  color  to  the  flame  ;  but  the  presence  of  soda  vitiates  the  test 


*  On  this  sidnect  ooosult  Benelius  oo  the  blowpipe,  of  which  aa  ezoelleDt  traoslatiaii 
has  been  pabliBhed  at  Boston,  by  Mr.  J.  D.  Whitney,  pp.  23*7,  8to.  1846.  TluB  workhM 
been  oonsuUed  in  preparing  the  table  here  given. 
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by  communicating  its  own  color.  A  glass  of  borax  containinff  potash 
becomes  blue  when  a  little  oxalate  of  nickel  is  careiiilly  added,  and 
one  of  soda,  brown  ;  and  this  holds  ffood  for  the  potash  salt,  although 
•oda  be  present.  A  lithia  salt  fused  on  platina  foil,  if  soda  be  pres- 
ent, produces  a  yellow  stain ;  but  this  stain  is  produced  also  by 
other  reagents.  If  a  Uthia  mineral  be  mixed  with  1  part  of  fluor 
finely  pulverized,  and  1^  parts  of  bisulphate  of  potash,  the  flame 
is  red  ;  if  no  lithia  is  present,  it  is  faint  violet. 

8.  Itime^ — Lime  and  lime  salts  sive  a  brilliant  white  light.  They 
sometimes  tinge  the  flame  reddish,  but  more  faint  than  carbonate 
of  strontia. 

4.  Magnesia. — Magnesia  and  many  mamesian  silicates  aflford 
a  clear  rose-red  color  with  cobalt  solution,  aUer  a  long  heat.  A  frag 
ment  after  heating,  should  be  moistened  with  the  solution,  and  then 
heated  again  ;  the  color  deepens  on  cooling.    Magnesia  is  not  acted 
on  by  soda. 

5.  Alumina, — ^If  a  fragment  of  alumina,  or  if  an  aluminous  sili- 
cate after  heating  to  remiess,  be  moistened  by  cobalt  solution  and 
again  heated,  but  not  to  fusion,  it  assumes  a  fine  blue  color.  The 
harder  species  should  be  finely  pulverized.  The  test  is  sure  except 
when  oxyds  of  certain  metals  are  present ;  and  also  when  saltpeter 
is  present,  since  it  gives  a  blue  color  with  silica  and  zirconia,  and  in 
some  other  cases. 

6.  Arsenic  and  Arsenical  Compounds, — Give  ofi*  an  alliaceous 
odor  when  heated  on  charcoal  or  with  soda.  With  many  of  the 
eompounds  heated  in  a  tube,  white  arsenic  or  orpiment  is  con- 
densed ;  and  with  charcoal  metallic  arsenic  is  obtained  on  the  tube 
in  crystals. 

7.  Selenium  and  Seleniurets. — Give  a  horse-radish  odor  in  the 
outer  flame ;  yield  in  a  tube  a  sublimate  in  the  form  of  a  dark  red 
powder. 

8.  Sulphurets, — A  glass  made  of  soda  and  silica  becomes  red  or 
orange  yellow  when  sulphur  is  present.  Heated  on  charcoal  with 
soda  and  then  adding  a  drop  of  water,  the  sulphurets  yield  sulphuretted 
hydrosen,  which  blackens  silver  foil  or  test  paper  containing  acetate 
ci  lead.  Heated  in  a  glass  tube  closed  below,  with  litmus  paper 
above,  they  redden  the  paper  and  yield  often  a  sulphureous  odor. 

9.  Tellurium  and  Tellurets, — Give  fumes  but  no  odor.  Heated 
on  charcoal,  the  oxyd  covers  the  charcoal  with  a  brownish  yellow 
coating,  and  the  inner  flame  directed  upon  this  coating  is  tinged 
bright  green.  In  a  tube  the  fumes  rise  and  coat  the  glass,  and 
when  heated  the  coating  melts  into  drops,  which  are  but  slowly 
driven  off"  by  the  continued  heat. 

10.  Chromium, — Oxyd  of  chromium  with  borax  gives  an  emerakl 
green  color;  but  on  platina  wire  in  the  outer  flame  the  color 
nearly  disappears.  Chromic  iron  ^ves  the  same  color,  and  it  is 
brightened  on  the  addition  of  tin-foil. 

1 1 .  AnHmony. — ^The  ores  of  antimony  afibrd  fumes  usually  white 
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on  charcoal,  which  /are  inodorous.  The  oxyds  form  with  sodm 
on  the  platina  wire,  a  clear  colorless  bead,  which  beconies  white  oa 
cooling ;  on  charcoal  they  are  reduced.  In  an  open  tube,  antimo- 
ny gives  white  fumes,  which  coat  the  glass,  and  vaporize  eaaily  on 
a  new  application  of  the  heat,  without  fusion  to  globules. 

12.  Bismuth, — Fuses  and  gives  off  inodorous  fumes.  On  char- 
coal it  becomes  surrounded  with  a  dark  brown  oxyd,  which  is  pale 
yellow  on  cooling ;  the  flame  directed  on  the  coatmg  is  not  tinped. 

13.  Titanium. — Titanic  acid  with  borax  yields  a  colorless  gbss, 
which  becomes  milk-white  on  flaming,  if  not  without.  In  the  inner 
flame  the  slass  with  little  of  the  assay  is  first  yellow  and  after- 
wards amethystine  and  transparent.  With  more  assay  on  charcoal 
in  the  inner  flame  becomes  dark  blue  or  nearly  black  on  cooling ; 
but  is  pale  blue  afterwards  on  flaming.  With  salt  of  phosphoni^ 
it  forms  in  the  outer  flame  a  clear  colorless  glass ;  in  the  inner  flame, 
a  red  or  violet  blue  glass,  when  cold,  especially  if  tin  be  added. 
When  iron  is  present  the  color  after  heating  in  the  inner  flame  is 
deep  red  on  cooling.     Siliceous  titanic  minerals,  as  sphene,  do  not 

Sive  the  reaction  with  borax,  except  after  long  heating  in  the  inner 
ame  with  salt  of  phosphorus,  and  it  is  apparent  only  on  cooling. 

14.  Tin. — Oxyd  of  tin  is  slowly  dissolved  by  borax  to  a  transpa- 
rent  glass,  which  is  transparent  on  cooling.  With  soda  or  cyanid 
of  potassium  on  charcoal  it  is  easily  reduced  ;  and  if  borax  also  be 
added,  a  very  minute  quantity  of  tin  may  be  detected  when  present 
in  other  minerals. 

15.  Cerium. — Oxyd  of  cerium  afibrds  with  borax  and  salt  of 

Ehosphorus,  a  fine  red  or  dark  yellow  glass  in  the  outer  flame,  which 
ecomes  white  on  flaming.  The  protoxyd  changes  to  peroxyd,  and 
the  latter  is  not  changed  in  the  inner  flame.  In  the  compounds 
with  silica,  cerium  is  not  distinguishable  from  iron  by  the  blowpipe. 

16.  Lead. — Minium  is  black  while  hot,  but  at  a  low  red  heat 
changes  to  a  yellow  oxyd.  The  ores  of  lead  on  charcoal,  with  or 
without  soda,  are  reduced  ;  unlike  tin,  they  often  give  a  coating  of 
oxyd  on  the  charcoal,  when  heated  in  the  outer  flame. 

17.  Zinc.-7-Oxyd  of  zinc  with  borax  gives  a  clear  glass,  which  is 
milk-white  on  flaming,  or  with  more  assay,  is  enamel- white  on  cool- 
ing. In  the  inner  flame  on  charcoal,  fumes  are  given  oflT,  and  a 
white  coating  surrounds  the  assay.  With  soda  on  charcoal,  the 
ores,  even  when  containing  little  zinc,  afibrd  the  peculiar  bluiah 
flame  of  burning  zinc,  and  the  oxyd  is  deposited  on  the  coal.  With 
cobalt  solution,  a  green  color,  while  tin  gives  a  bluish  green. 

^  18.  Cadmium.— Oxyd  of  cadmium,  even  when  in  small  propor- 
tions in  other  minerals,  when  heated  on  charcoal  deposits  a  red- 
dish brown  powder ;  it  forms  from  cadmiferous  blende  before 
the  zinc  begins  to  incrust  the  charcoal. 

19.  Covper, — Oxyd  of  copper  gives  a  fine  green  glass  with  bo- 
rax, which  becomes  cinnabar-red  on  cooling.  The  ores  are  re- 
duced on  charcoal  with  soda,  and  a  malleable  copper-colored  globule 
obtained ;  when  the  copper  is  combined  with  oxyds  that  are  reduced 


BLOMTPIPB  EXAMINATION  OF  MINBEALfl.  165 

together  with  it,  borax  and  tin  should  be  used.    If  iron  be  present, 
the  copper  and  iron  are  obtained  separately. 

20.  Manganese. — Oxyd  of  manganese  gives  with  borax  in  the 
outer  flame  an  amethystine  globule,  (very  deep,  with  much  manga- 
nese), which  becomes  colorless  in  the  inner  name.  With  soda  on 
l^atinum  the  oxyd  gives  a  mreen  color  which  is  bluish  green  on 
cooling.  When  other  metals  are  present,  soda  should  be  added, 
and  then  the  bluish  green  color  is  obtained,  even  with  less  than  one 
per  cent,  of  manganese. 

21.  Iron. — ^With  borax  in  the  outer  flame,  oxyd  of  iron  gives  a 
dark  red  glass,  which  becomes  yellowish  or  colorless  on  cooling. 
In  the  inner  flame  it  affords  a  bottle-green  color,  or  a  bluish  green 
in  a  more  perfect  reduction.  With  tin  the  green  color  is  hastened. 
The  peroxyd  becomes  magnetic  when  heated  in  the  inner  flame. 

22.  Cobalt. — Oxyd  of  cobalt  gives  a  clear  blue  bead  with  borax, 
which  does  not  become  opaque  on  flamins.  As  in  other  metallic 
species,  the  sulphurets  should  be  roasted  before  testing  for  the  cobalt. 

23.  Nickel. — Oxyd  of  nickel  forms  a  dark  yellow  or  reddish  glass 
with  borax,  which  is  nearly  colorless  on  cooling ;  but  with  more  of 
the  oxyd,  the  glass  is  dark  brown,  while  hot,  and  becomes  red  on 
cooling ;  and  with  saltpetre  in  the  outer  flame  the  color  is  changed 
to  a  blue  or  deep  purple,  distinguishing  it  from  oxyd  of  iron. 

24.  Silver. — ^The  ores  on  cnarcoal,  with  or  without  a  flux  are 
reduced  to  the  metallic  state.  But  when  other  metals  are  present, 
lead  is  to  be  mixed  with  the  assay  with  the  borax,  and  thus  an  alloy 
of  lead  and  silver  formed,  from  which  the  silver  may  be  obtained 
by  cupellation. 

25.  Chlorids. — A  dull  green  pearl,  made  by  dissolving  a  little 
oxyd  of  copper  in  salt  oi  phosphorus,  becomes  surrounded  by  a 
fine  blue  or  purple  flame,  if  a  chlorid  be  added. 

26.  Fluorids. — When  fluorids  are  heated  with  salt  of  phosj^o- 
rus  previously  melted  in  an  open  glass  tube,  the  glass  is  corroded, 
and  Brazil  paper,  if  placed  within  the  tube,  is  turned  vellow.  The 
salt  of  phosphorus  for  this  experiment  should  be  free  from  all 
chlorids. 

27.  Sulphates. — Like  the  sulphurets,  in  their  reaction  with  a  glass 
of  borax  and  silica. 

28.  Nitrates. — They  detonate  on  burning  coals,  and  also  give  08* 
a  red  gas  when  heated  in  a  matrass  with  a  drop  of  sulphuric  acid. 

29.  Phosphates. — If  a  phosphate  be  fused  with  boracic  acid,  and 
the  extremity  of  a  small  iron  wire  be  inserted  into  the  melted  globule, 
and  the  whole  be  heated  in  the  reduction  flame,  the  globule  formed 
at  the  extremity  of  the  wire  will  prove  to  be  more  or  less  brittle, 
when  struck  with  a  hammer  on  an  anvil.  As  the  bead  cools,  a  flash 
of  light  i^  usually  seen.  Before  this  trial  it  should  be  ascertained 
that  no  sulphuric  or  arsenic  acid  is  present,  which  also  may  form  a 
dobule  with  the  iron;  nor  any  metallic  oxyd  reducible  by  the 
iron. 
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80.  Borate*. — ^When  a  borate  is  melted  with  Tumer'fl  reagent, 
(a  mixture  of  two  parts  of  fluor  spar  and  one  of  biaulphate  of  pot- 
aifa),  the  flame  is  brightly  tinged  with  green. 

For  a  more  complete  account  of  the  blowpipe  and  of  its  use  in 
chemical  an^ysis,  I  would  refer  to  the  Treatises  by  Berzelius  and 


371.  In  addition  to  the  instruments  already  described,  the  foDow- 
ing  are  important:  1.  A  small  hammer,  with  a  slightly  rounded  face 
and  a  transverse  sharp  edge  at  the  other  extremitv.  2.  An  anvil, 
or  piece  of  steel  3  inches  long,  1  broad,  and  ^  thick — ^to  be  used  for 
pnlrerizing  minerals,  for  which  purpose  the  specimen  should  be  first 
wrapped  in  a  piece  of  paper.  3.  Platinafoil,  for  enveloping  min- 
erals that  decrepitate.  4.  Fine  Platinum  wire,  bent  at  one  end 
into  a  circle  one  or  two  lines  in  diameter  ;  it  very  convenieotlr 
holds  the  assay  in  fusion.  5.  Cutting  pliers,  for  separating  small 
fragments  of  a  mineral  for  assay. 

273.  Cupellation. — Cupetlation  is  a  process  by  which  one  metal 
in  an  alloy  is  oxydized  and  absorbed  by  a  porous  material,  and  the 
other  left  pure.  It  is  used  for  separating  silver  and  gold  from  lead. 
It  is  performed  before  the  blowpipe  by  making  a  small  rounded 
cavity  in  charcoal,  about  as  deep  as  broad,  (say  i  inch),  putting  in 
fine  t>one  ashes  a  little  moistened,  and  made  smooth  by  pres< 
sure,  and  upon  this,  af\er  drying  slowly,  the  assay ;  then  heating 
in  the  outer  flame.  When  the  alloy  of  silver  and  lead  is  thus 
treated,  the  lead  becomes  an  oxyd  and  is  absorbed  by  the  bone 
ashes,  and  the  silver,  though  extremely  minute  in  quantity,  remains 
as  a  briUiant  globule  in  the  cavity.* 

When  cupellation  is  performed  in  the  larger  way,  small  cupi 
(cupels)  of  bone  ashes  are  used,  and  these  are  placed  in  a  muffle, 
made  of  stone  ware,  iitted  for  the  circulation  of  air  through  it 
while  it  is  inserted  into  the  side  of  the  furnace.  The  air  and  heat 
oxydize  the  lead  with  the  same  result  as  described. 

*  A  table,  I7  Prot  W.  W.  HBthsr,  is  cootaJned  b  the  American  Joomal  id  8tkM«^ 
[lLiii,4I4,iAkligiTea  the  uoertoioed  veight  of  globules  of  nlrer,  of  giTen  diamater^ 
NHitiiTeiy  ecDTMiuiitwheiiUiejarcKi  fmall  h8  to  be  weighed  with  great  difficult  cr 


PART  IV. 


TAXONOMY. 


I.  MINERALOGICAL  SPECIES. 

273.  It  has  already  been  remarked,  that  the  power  of  crystalliza* 
tioQ  in  the  inorganic  kingdom  is,  in  a  certain  sense,  analc^us  to  that 
of  vitality  in  the  other  kingdoms  of  nature.  As  in  these  kingdoms, 
therefore,  the  existence  of  species  and  their  peculiarities  depend  on 
the  action  of  this  vitality,  so  in  the  inorganic  kingdom,  the  existence 
and  individuality  of  species  are  determined  by  the  power  of  crys^ 
tallization.  It  must  be  understood  that  the  term  crystallization, 
as  here  used,  includes  not  merely  the  action  of  the  attraction  that 
aggregates  the  molecules  in  the  formation  of  a  crystal,  but  also  the 
power  that  fixes  the  form  and  condition  of  the  molecule. 

Regularly  crystallized  minerals  alone,  therefore,  are  properly  per* 
feet  individuals  in  the  mineral  department;  imperfect  crystallizations, 
like  the  monsters  among  organic  bodies,  have  arisen  from  a  suspen- 
sion of  the  regular  plan  of  nature  by  some  extraneous  influence. 
It  would,  hence,  be  theoretically  correct,  and  in  accordance  with 
the  practice  in  the  Botanical  and  Zoological  sciences,  to  confine  the 
term  species  to  perfectly  crystallized  individuals,  and  in  the  descrip- 
tions, to  give  their  characters  alone,  reserving  for  subsequent  re- 
mark, the  imperfect  crystallizations  or  mineral  monsters.  But  inor- 
ganic nature  difiers  from  organic,  in  this  essential  particular,  that 
while  in  the  latter,  exceptions  to  this  regular  organizing  action  are 
but  seldom  observed,  in  the  former,  they  are  far  the  most  numerous, 
perfect  individuals  being  of  comparatively  rare  occurrence. 

274.  A  mineral  species,  therefore,  is  any  natural  inorganic  sub- 
stance, composed  of  particles  capable  in  favorable  circumstances  of 
combining  by  means  of  their  mutual  attractions  so  as  to  constitute 
a  crystalline  solid. 

We  thus  include  among  mineral  species  the  liquids  and  gases 
found  in  nature,  for  they  require  only  a  proper  temperature,  or  fa- 
vorable circumstances  of  pressure,  and  a  freedom  from  disturbing 
causes,  to  enable  them  to  assume  a  regular  crystalline  form.  The 
conditions  of  liquidity,  gaseity,  and  solidity,  are  only  different  physi- 
cal states  of  substances,  and  are  never  admitted  as  specific  diistinc- 
tions ;  much  less  can  they  separate  one  division  of  inorganic  spe- 
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cies  from  another,  and  thus  be  made  a  criterion  for  limiting  the  min- 
eral department.  We  also  include  all  natural  inorganic  products,  in 
which  a  tendency  to  crystallization  can  be  detected,  although  they 
have  never  been  observed  in  regular  crystals.  We  exclude  all  me- 
chanical aggregates,  which,  as  they  are  composed  of  heterogeneous 
particles,  can  never  assume,  from  any  innate  powers,  the  forms  of  a 
cr^talline  solid. 

This  definition  implies  that  the  substance  in  the  case  of  each  spe- 
cies is  a  definite  chemical  compound,  as  such  only  are  of  homoge- 
neous composition.  But  chemical  analysis  is  not  therefore  always 
an  available  test  of  the  homogeneity  of  a  crystal ;  crystallization  is 
quite  as  generally  important  as  a  test  of  chemical  combination, 
and  is  often  referred  to  for  this  purpose. 

275.  The  question  still  arises,  what  is  distinctively  a  mineral 
species  ?  By  some  authors,  every  separate  chemical  compound 
among  minerals  has  been  arranged  as  a  separate  species,  however 
like  others  in  crystallization  or  physical  characters.  But  since  it 
has  been  found  that,  in  accordance  with  the  principles  of  isomorphismt 
there  are  elements  which  may  replace  one  another  indefinitely  and 
still  the  form  of  the  crystals  remain  the  same,  crystallization  has 
been  assumed  as  the  only  authoritative  test  of  identity  or  distinc- 
tion of  species  :  and  this  idea  has  been  the  means  of  greatly  sim- 
plifying the  science.  The  species  garnet  would  make,  according 
to  the  chemical  view,  a  dozen  or  more  species.  The  species  horn- 
blende includes  a  still  greater  variety  of  difierent  chemical  com- 
pounds. Indeed,  as  magnesia,  lime,  protoxyd  of  iron,  and  protoxyd 
of  manganese,  are  substitutes  for  one  another  in  all  possible  pro- 
portions, the  species  based  on  composition  alone  would  be  without 
number.  Isomorphism  has  thus  come  to  the  aid  of  the  science, 
and  removed  much  perplexity.  In  some  instances,  this  principle 
has  seemed  inadequate  to  meet  all  cases, — as  with  epidote;  ud 
while  those  regarding  the  crystallographic  criterion  as  paramount 
have  retained  together  the  varieties  of  like  crystallization,  others 
insisting  upon  a  seeming  incompatibility  of  chemical  formula  have 
widely  distributed  them.  But  keeping  crystallization  in  view — a 
quality  of  the  most  fundamental  character  in  molecules — research 
will  yet  discover  a  principle  (if  not  already  accomplished)  which 
will  give  wider  limits  to  isomorphism  and  include  these  seemingly 
anomalous  cases.  Individuals  of  analogous  constitution  that  are 
one  in  crystallization,  are  so  far  identical  as  to  pertain  naturally  to 
a  common  group,  whether  we  call  it  a  genus,  family,  or  species,  or 
by  any  other  name. 

276.  Minerals  are  so  seldom  in  distinct  crystals,  that  it  becomes 
necessary  to  weigh  well  what  importance  should  be  attached  to 
other  characters. 

After  orystallo^aphic  characters,  chemical  composition  takes 
liie  highest  nlace,  if  both  are  not  on  the  same  level  The  physioai 
dHuncters  diflfar  much  in  value. 
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1.  Lustre. — The  distinction  of  metallic  lustre  from  non-metaUiCt 
is  of  the  first  importance  ;  but  all  the  difierent  kinds  of  non -metal- 
lic lustre  may  be  presented  by  the  same  species. 

2.  Streak. — Highly  important  character,  seldom  varying  with  the 
color  of  the  mineral. 

3.  Hardness, — The  liability  of  some  minerals  to  decomposition, 
their  accidental  impurities,  and  the  mechanical  states  they  may 
present,  render  this  in  certain  instances  a  character  of  some  un- 
certainty. An  allowance  of  05  at  least,  should  usually  be  made 
for  variation. 

4.  Specific  Gravity. — Subject  to  variation,  like  hardness,  espe- 
cially through  variations  in  composition  arising  from  impurities  and 
substitution  of  isomorphous  substances  in  the  composition  of  species. 

5.  Color. — Subject  to  but  little  variation  in  those  species  that 
have  a  metallic  lustre,  and  not  without  some  value  in  the  discrimi- 
nation of  non-metallic  minerals. 

6.  Diaphaneity, — Subject  to  great  variations  in  the  same  species. 

7.  St<Ue  of  Aggregation, — More  especially  useful  among  the 
metallic  minerals,  and  occasionally  among  the  non-metallic  species. 

8.  Taste, — Useful  only  among  the  soluble  minerals. 

9.  Fracture, — Seldom  of  much  value  except  in  distinguishing 
varieties. 

10.  Refraction,  Polarization. — Of  great  value  in  determining 
the  character  of  crystallized  substances,  whose  form  is  not  distinct. 
Brewster,  by  these  means,  has  distinguished  species  when  the 
mineral  was  invisible  unless  magnified.  The  properties  of  elastic- 
ity and  conductility  of  heat  afford  analogous  results. 

11.  Phosphorescence,  Electricity,  Magnetism,  and  Odor,  are 
each  of  limited  importance. 

In  the  determination  of  minerals,  and  especially  the  establish, 
ment  of  new  species,  the  value  of  the  above  characters  should  be 
well  weighed.  With  distinct  crystals,  identity  or  non-identity  may 
be  fully  ascertained.  And  with  a  thorough  chemical  analysis, 
when  the  species  is  crystalline  and  homogeneous,  the  determination 
may  be  as  satisfactory.  But  when  not  obviously  crystalline, 
ana  especially  if  earthy  and  opaque,  analysis  is  often  unsatisfac- 
tory, as  there  may  be  reasonable  doubts  of  the  homogeneity  of  the 
substance.  Physical  characters,  without  chemistry  or  crystallog- 
raphy, seldom  afford  a  proper  basis  for  the  institution  of  a  species. 


II.  CLASSIFICATION  OF  MINERALS. 

277.  In  the  classification  of  minerals  it  must  be  fully  understood 
that  we  are  dealing  with  but  a  small  part  of  the  third  department 
of  nature — ^the  Inorganic  Kingdom,  (§  1).  The  term  Mineral  King- 
dom, so  often  used,  is  fimdamentally  erroneous,  although  all  natural 
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products  not  organic  m&y  be  embraced  under  it.  The  distinction 
between  natural  and  artificial  inorganic  products  is  convenient  for 
the  student,  but  is  contrary  to  strict  science  ;  for  nothing  author- 
izes the  wide  separation  usually  admitted  but  the  necessities  of  the 
school-room,  or  the  fact  that  mineral  information  is  the  A  B  C  of 
another  science,  and  the  basis  of  certain  arts.  Any  classilicatioQ 
therefore  that  can  claim  to  be  perfect,  must  take  into  consideration 
the  whole  range  of  inorganic  compounds ;  and  each  species  should 
have  its  place  fixed  on  the  broadest  principles  of  the  science  of  in- 
organic nature.  A  thorough  knowledge  of  chemistry  is  required 
to  appreciate  such  an  arrangement,  and  the  fullest  development  of 
the  science  to  give  it  perfection. 

This  view  lowers  mineralogy  from  its  usual  rank  along  side  of 
botany  and  zoology,  as  observed  in  the  introductory  remarks  to 
this  volume.  It  exhibits,  however,  the  true  character  and  standing 
of  the  science,  and  enables  us  to  appreciate  its  real  objects  and 
scope,  and  the  basis  upon  which  a  classification  should  rest.  Since 
minerals  are  treated  of  apart  from  other  inorganic  compounds  only 
for  practical  purposes,  it  is  not  important  that  the  arrangement 
should  depend  on  the  strictest  scientific  grounds.  The  special  ends 
of  the  study  may  naturally  be  regarded,  and  such  a  classification 
adopted  as  shall  best  promote  their  accomplishment.  These  ends 
are  :  1,  teaching  the  distinguishing  characteristics  of  minerals ;  2, 
giving  useful  information  about  species.  The  union  of  these  two 
objects,  although  distinct,  is  to  some  extent  expected  and  sou^t 
for  by  the  student.  Such  has  been  the  aim  in  making  out  the  ar- 
rangement which  is  here  adopted.  It  is  a  mixed  system,  formed 
with  a  reference  to  the  natural  relations  of  the  species,  and  at  the 
same  time  involving  a  consideration  of  their  chemical  composition, 
the  whole  combined  in  the  way  deemed  best  for  the  advancemeQt 
of  the  mineralogical  student. 

We  have  in  fact  returned  to  the  old-fashioned  style  of  arranffiog 
the  ores  of  the  metab  under  the  head  of  each  metal,  and  the  uka- 
line  and  earthy  minerals  under  their  bases.  Yet  we  have  studied 
to  bring  out  natural  aflinities,  and  when  the  arraneement  failed  of 
exhibitmg  them,  they  have  been  inculcated  by  fiill  explanation!. 
The  silicates  in  such  a  practical  arrangement,  are  tn  general  best 
kept  leather  in  associated  groups,  and  the  greater  part  of  this 
portion  of  the  arrangement  is  based  on  true  chemical  principles. 

278.  Chemistry  is  slowly  preparing  the  way  for  a  perfect  claari- 
fication  of  inorganic  substances,  yet  it  is  at  present  far  from  this 
remit.  Never  perhaps  in  the  history  of  the  science  have  opinions 
been  more  widely  difl'erent  than  now  among  the  leaders  in  this  de- 
~  kftmenl.     StitI,  as  it  is  of  interest  to  the  student  to  view  minerals 

what  may  tie  consiilored  their  truest  scientific  relations,  a  clasai- 
ficalioQ  according  in  the  view  of  the  author  with  the  present  con- 
dition of  chemical  science  has  been  attempted,  and  is  given  near 
clou  of  the  volume.    Chemioal  compoution  is  the  soaroe  of 
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physical  characters,  and  physical  characters  are  a  guide  in  properly 
appreciating  the  nature  of  chemical  composition.  In  the  arrange- 
ment, we  have  eschewed  all  servility  to  assumed  distinctions,  and 
looked  for  natural  groupings  in  something  more  than  mere  external 
appearance,  or  mere  identity  of  elements  in  composition.  The 
isomorphous  relations  of  the  species,  as  far  as  possible  have  been 
considered,  and  whatever  would  exhibit  true  fundamental  affinities. 


III.  NOMENCLATURE. 

279.  A  systematic  nomenclature  like  that  for  botany  and 
zoology,  is  out  of  place  in  this  science,  for  reasons  already  stated, 
except  it  be  based  upon  relations  among  the  whole  range  of  in- 
organic products.*  Moreover,  it  is  not  necessary  nor  desirable. 
The  number  of  minerals  known  is  far  less  than  a  thousand,  and 
the  double  names  of  Natural  History,  therefore,  can  well  be  dis- 

E^nsed  with.  The  addition  of  the  termination  ite  or  lite,  (originally 
om  Xj^o^,  stone),  or  of  any  other  concise  affix,  answers  sufficiently 
well  the  purposes  of  science.  The  best  names  allude  to  some 
prominent  characteristic  of  the  species ;  others  are  given  in  honor 
of  those  who  have  labored  in  the  science,  or  in  reference  to  a  prom- 
inent locality  of  a  species.  As  a  name  is  a  name  after  it  is  once 
adopted,  the  origin  of  the  word  is  not  of  much  importance.  Yet 
it  should  be  remembered  that  the  use  of  names  of  persons  eminent 
in  other  sciences  is  wholly  at  variance  with  good  usage  and  pro- 
priety ;  moreover,  an  attempted  flattery  of  the  politically  distin- 
guished is  dcCTading  to  science,  and  cannot  be  too  strongly  dis- 
countenanced. 

*  The  author  has  here  departed  widely  from  principles  deemed  important  in  former 
e<fitkiD8  of  this  treatise.  The  arrangement  of  Mohs,  followed  in  the  mam  heretofore,  has 
not  for  some  time  been  esteemed  by  him  satisfactory,  and  it  has  been  more  and  more  ob- 
TfooB,  with  every  passing  year,  that  it  could  not  stand  the  test  of  the  developments  of 
ideiioe;  Even  on  its  assumed  ground  of  being  a  natural  system,  it  is  in  many  parts  sin- 
gakiij  artificial ;  and  now  that  prejudices  of  early  instruction  have  lesseneo,  it  seems 
StUe  better  in  some  of  its  groupings  than  an  ancient  classification  of  plants  which  arranged 
the  hard  wood  species  in  one  group,  the  herbaceous  in  another,  or  collected  together 
flowers  of  a  color.  For  it  is  on  no  better  ground  that  the  diamond  is  placed  alongside 
of  topaz  and  sapphire ;  spathic  iron  near  heavy  spar,  (instead  of-  near  odcite) ;  ^phite 
near  polomelane ;  allopbiane  with  green  malachite ;  mica  in  the  same  order  with  croa- 
stedtHe,  spodumene  witn  prehnite ;  iohte  with  quartz  and  chrysolite  :  and  so  on.  Some 
of  these,  me  author  in  adopting  the  arrangement,  had  thrown  out ;  but  others  remained, 
and  were  inseparable  from  the  system.  Yet  in  justice  to  this  MineralogiBt  of  merited 
oekbrity,  it  should  be  said,  that  very  many  natural  groupings  were  embraced  in  his  classi- 
ficatiofi — fiu*  more,  indeed,  than  in  any  of  the  recent  chemical  systems,  for  the  latter  re- 
fbmig  almost  all  reference  to  physical  characters,  and  considering  only  the  elements  pre- 
sent, mstead  of  the  mutual  relations  of  the  coastitucnt  elements,  broke  up  species  mto 
finttments  and  strewed  them  about  into  most  heterogeneous  assemblages. 

The  author  in  this  edition  has  therefore  been  constrained  to  adopt  an  arrangement  less 
presumptooos  in  its  claims^  He  has  had  in  view  the  objects  of  the  student^  and  the  prac- 
tical aim  of  the  science,  (or  rather  temi-seience,  for  mineralogy  is  not  more  than  this^,  and 
it  is  beUered  that  with  the  aid  of  the  tables  for  determining  species,  the  system  will  be 
nolessooorenient  than  the  former  for  communicatiDg  a  knowledge  of 
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General  View  of  the  Classification  adopted, 

I.  Nitrogen,  Hydrogen. 
II.  Carbon,  Boron. 

III.  Sulphur,  Selenium. 

IV.  Haloid  Minerals  ;  or  the  Alkalies  and  Earths,  and  their 
compounds  with  Water  or  the  Soluble  Acids,  (Carbonic,  Sulphuric, 
Phosphoric,  Arsenic,  Boracic),  or  of  their  metallic  bases  with  Chlo- 
rine or  Fluorine. 

1.  Salts  of  Ammonia. 

2.  Salts  of  Potassa  and  Soda. 

3.  Salts  of  Baryta  and  Strontia. 

4.  Salts  of  Calcia  (Lime)  and  Magnesia. 

5.  Salts  of  Alumina. 

6.  Salts  of  Yttria,  Ceria,  &c. 

V.  Earthy  Minerals;  or  Silica  and  Siliceous  or  Aluminous  com- 
pounds of  the  Alkalies  and  Earths,  and  substances  Isomorphous. 

1.  Silica. 

2.  Silicates  of  Lime  and  Magnesia. 

a.  Hydrous  Silicates  or  Borosilicates  of  Lime. 

h.  Hydrous  Silicates  of  Magnesia. 

€,  Anhydrous  Silicates  of  Lime  and  Magnesia. 

3.  Silicates  of  Alumina. 

a.  Hydrous  Silicates. 
h.  Anhydrous  Silicates. 

4.  Aluminates  of  Magnesia. 

5.  Silicates  and  Aluminates  of  Glucina. 

6.  Silicates  of  Zirconia,  Thoria,  Yttria,  Ceria,  &c. 

VI.  Metals  and  Metallic  Ores,  (exclusive  of  the  Alkalies  and 
Earths). 

1.  Tin,  Titanium,  Molybdenum. 

2.  Titanates,  Columbates,  Niobates,  Tungstates,Molybdates. 

3.  Uranium. 

4.  Bismuth,  Tellurium,  Antimony,  Arsenic. 

5.  Chromium. 

6.  Iron. 

7.  Manganese. 

8.  Cobalt,  Nickel. 

9.  Zinc,  Cadmium. 

10.  Lead. 

11.  Copper. 

12.  Quicksilver. 

13.  Silver. 

14.  Platinum,  Iridium,  Osmium,  Palladium,  Ruthenium. 

15.  Gold. 

VII.  Resins. 


PART   V. 


DESCRIPTIVE  MINERALOGY. 


I.  NITROGEN-in^DROGEN. 

NITROGEN. 

Gaseous.     G.=*9757.     Colorless.     Inodorous.     Tasteless. 

Contpaaiiion. — Pure  nitrogen,  but  often  mixed  with  oxygen.  Nitrogen  extingmabes 
a  lighted  candle  introduced  into  it,  and  is  destructiyc  to  Hfc. 

'HiuB  gas  is  given  out  in  great  abundance  over  an  extent  of  four  or  five  acres, 
near  the  town  of  Hoosic,  N.  Y.,  and  also  issues  through  the  waters  of  the  Lebanon 
Springs,  which  are  not  far  distant  The  Lebanon  waters  are  tasteless,  and  have  a  tem- 
perature of  73<>  F.,  while  other  sprin^rs  in  the  vicinity  stand  at  52°.  The  gas,  according 
to  Daubeny,  consists  of  nitrogen  89*4,  and  oxygen  10'6,  or  atmospheric  air  50,  and  pure 
nitrogen  50.  At  Canoga,  Seneca  Co.,  N.  Y.,  there  is  another  nitrogen  spring.  There  are 
oiher  springs  in  Virginia,  west  of  tlie  Blue  Ridge  at  Warm  and  Hot  Sprmgs ;  in  Bun- 
combe Ck).,  N.  0. ;  and  on  the  Washita  in  Arkansas. 

Tliere  are  many  foreign  locahties.  Among  them  may  be  instanced  the  mineral  sprioffs 
of  Cheltenham  and  Harrowgate.  At  Bath  Uie  gas  escapes  at  the  rate  of  267  cubic  inch- 
es a  minute,  or  222  cubic  feet  a  day ;  it  contains  2  or  3  per  cent  of  oxygen,  and  often  a 
little  carbonic  acid. 

This  gas  is  supposed  to  proceed  from  a  decomposition  of  the  atmosphere,  and  the  fonn- 
ation  of  nitric  aod  from  its  oxygen  and  a  small  ])ortion  of  the  nitrogen. 

The  atmo9pftere  connists  of  79  parts  of  nitrogen  and  21  of  oxygen,  besides  a  small 
proportion  of  carbonic  acid.  It  is  about  815  times  lighter  than  water,  and  11,605  times 
lighter  than  mercury. 

HYDROGEN. 

Gaseous.     G.=00694.     Colorless  and  inodorous  when  pure.    In- 
dex of  refraction,  0'470. 

Compofition. — Hydrogen  gas,  but  usually  impure.  It  bums  witli  a  pale  blue  flame 
and  little  light 

Hydrogen  is  evolved  firom  beds  of  coal  and  stagnant  pools.  But  it  is  usually  met 
with  in  combination  with  carbon. 

The  following  are  some  of  the  gaseous  hydrogen  compounds : — 

Carburetted  Hydrogen, — A  gas  with  an  empyreumatic  odor,  and  burning  with  a  bright 
yellow  li^t  liere  arc  two  compounds,  one  CH*=carbon  75,  hydrogen  26 ;  and  the 
other  CH*=carbon  85-7,  hydrogen  14*8.  The  latter  is  the  more  common  in  nature,  bat 
they  are  often  mixed 

Carbtxretted  hydrogen  is  most  abundant  about  beds  of  coal  and  beds  of  bituminoiia  shale. 
It  often  issues  with  much  force  from  small  cavities  in  the  interior  of  coid  mines,  forming 
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what  b  termed  a  6Joioffr.  AtFredooia,  C9iatai2qiieCk>.,N.  Y^  there  Ma  oomoasdiBchaxge 
of  gas  from  a  ahaft'sonk  into  the  slate  rock;  and  it  is  used  for  lisfating  the  village.  A 
gasometer  of  220  cubic  feet  is  filled  in  about  fifteen  hours.  The  wtte  contains  consider- 
able bituminous  matter  and  some  thin  coaly  seams.  This  gas  is  eyolved  at  several  other 
pUces  in  the  same  county,  and  in  other  parts  of  the  State.  On  the  Kenawha  river,  Va, 
huge  quantities  of  gas  escape  from  the  "gas  wells,"  and  it  is  used  for  evaporating  the 
brine.    At  one  of  the  works  of  this  kind,  450  bushels  of  salt  are  made  daily. 

Phoaphuretted  Hydrogen  takes  fire  on  coming  into  the  atmosphere.  It  has  an  alliace- 
ous odor  and  bitter  taste.  G.=1'761.  Compontion^  hydrogen  8*71,  phosphorus  91*29. 
It  is  one  of  the  products  of  vegetable  decomposition,  and  occurs  about  marshy  places. 
It  is  supposed  to  constitute  the  phosphoric  matter  called  Ja«ik  o' lantern. 

Sulphuretted  Hydrogen  has  a  putrid  odor.  Contpon'fton,  hydrogen  5*824,  sulphur 
94*176.  G.=l'19i2.  It  occurs  about  sulphur  mineral  springs  issuing  through  the  waters, 
and  is  sometimes  formed  in  the  vicinity  of^  volcanoes.  The  various  sulphur  waters  of  the 
middle  and  western  portions  of  the  United  States,  abound  in  sulphuretted  hydrogen. 
Sulphur  springs  occur  also  near  Tampa  Bay,  Florida. 

MURIATIC  ACID.*—Hydrochloric  Add. 

Gaseous.    G.= 1-2847.    Colorless.     Odor  pungent.     Taste  acid. 

Com^jott^iow.— HCl=Hvdrogen  2*74,  chlorine  97*26. 

Muriatic  add  is  one  of  tne  constituents  of  the  vapors  that  issue  fipom  active  vnlcaiioes. 
It  is  sometimes  found  in  solution  in  crevices  about  their  slopes. 

WATER. 

Liquid.     6.=1.    Colorless.     Inodorous.     Tasteless. 

Water  becomes  solid  at  32°  F.,  forming 
ice  or  snow,  and  boils  at  212°  F.  In  the  sol- 
id state,  it  has  a  crystalline  structure,  and  in 
the  condition  of  snow,  often  presents  com- 
pound crystals,  having  a  stellated  form.  The 
angles  ot  the  prisms  composing  them,  are 
120°  and  60°.  A  cubic  inch  of  pure  water 
at  60°  F.,  and  30  inches  of  the  barometer, 
weighs  252'458  grains. 

CompoiUion, — ^H0s=0xygen  88*94,  hydrogen  11*06. 

The  density  of  water  is  greatest  at  39°  1  F.,  according  to  Joule  and  Playfikir,  (FhiL 
Mag.,  xzx,  41,  1847),  the  most  recent  investigators  of  this  subject  Dcspreta  obtained 
b9°  176 ;  Hallstrom  S9^  38  ;  Blagden  and  Gilpin  39° ;  Hope  89<^  5  ;  Muncke  38*804. 
Below  this  temperatiu'e  it  expands  as  it  approacnes  32°,  owing  to  incipient  crystallisatioQ. 

Water  as  it  occurs  in  nature  is  seldom  pure.  It  ordinarily  contains  some  atmospheric 
air,  often  pure  oxygen  and  carbonic  acid,  besides  various  saline  ingredients.  For  analyses 
of  the  waters  used  in  Boston,  New  York,  and  Philadelphia,  by  B.  Silliman,  Jr.,  see  Am. 
Jour.  Scl  [2],  ii,  218;  and  for  another  of  that  last  mentioned,  by  M.  H.  Boy^,  see 
same  Journal,  ix.  In  different  mineral  waters,  are  found  salts  of  magnesia,  lime,  iron, 
soda,  potash,  and  sometimes  traces  of  zinc,  arsenic,  lead,  copper,  antimony,  and  eren  till, 
these  mgredients  being  derived  from  the  rocks  or  soil  of  the  region. 


*  The  acid  gases,  carbonic  add  and  sidphurotu  acidy  are  described,  one  under  OaiboOy 
and  the  other  under  Sulphur. 


n.  CAKBON-BORON. 

Carbon  occurs  crystallized  in  diamond  and  graphite,  and  amorpboaa 
in  mineial  coal.  The  crystalline  Torma  of  diamond  and  graphite  are  dif- 
ferent, and  carbon  must  therefore  he  dimorphous.  Mineral  coal  haa  been 
considered  a  third  condition  of  carbon.  The  three,  aa  obaerred  by  Bene- 
lius,  differ  in  specific  gravity,  specific  heat,  conducting  power  for  heat  and 
electricity,  and  chemical  relations  ;  and  besides,  while  coal  is  combustible, 
gnphite  is  so  incombustible  as  to  be  used  for  crucibles  and  furnaces. 

CaiboD  combined  with  oxygen,  forming  carbonic  acid,  (Oa,)  is  of  fre- 
quent occurrence  in  nature.  And  this  acid,  united  to  bases,  conititutea 
the  Tsrious  carbonates,  as  calc  spar,  dolomire,  magnesite,  spathic  iron. 
With  hydrogen,  carbon  forms  carburetted  hydrogen,  {p.   173). 

Boron  occurs  in  nature  only  in  the  condition  of  boracic  acid,  (5o) ;  and 
this  acid  either  exists  nalire,  (then  called  sassoiin) ;  or  in  combination 
alone  with  bases,  aa  in  borax,  (hydrous  borate  of  soda),  hayesint.  {hydrous 
borate  of  lime),  At/droboracite,  (hydrous  boralo  of  lime  and  magnesia), 
beraeite  (borate  of  magnesia)  and  rkodizite — allied  to  boracite  ;  or  in  con- 
nection with  silica,  aa  in  datholile,  (a  hydrous  borosilicate  of  lime),  and 
in  tourmaline  and  axintte,  both  anhydrous  aluminous  ailicatea. 

In  the  pure  slate,  boron  is  a  pulverulent  solid,  of  a  greenish  brown  color, 
without  laate  or  odor,  and  infusible.  It  is  most  closely  related  to  silicon 
udcatbon. 

DIAHOND.    Adamant.    Demost,  W.    Diamant,  L.idAS.    'Alii-n- 

Monometric.  The  following  forms,  and  also  figs.  3,  5,  6,  7,  8,  9, 
SO,  41,  pi.  1  i  the  faces  are  often  curved.     Cleavage  octahedral. 
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highly  perfect.     Compound  crystals  :  fig.  129,  pi.  2  and  figare  8  ; 
composition  parallel  to  the  face  of  the  oc-  4 

tahedron.  Also  figure  4  ;  composition  of 
the  same  kind,  but  the  crystal  shortened 
in  the  direction  of  an  octahedral  axis. 
Rarely  massive. 

H.=10.  G.=3-5295,  Thomson;  355, 
Pelouze.  Lustre  brilliant  adamantine. 
Streak  uncolored.  Color  white  or  color- 
less ;  occasionally  tinged  yellow,  red,  or- 
ange, green,  brown,  or  black.  Transparent; 
translucent  when  dark  colored.    Fracture  conchoidal. 

ComporiUotk — ^The  diamoDd  ispore  carboo  crystallized.  It  burns,  and  is  wlioll j  ooor 
somed  at  a  temperature  of  14<>  Wed^ewood,  produdng  carbonic  add  gas.  It  is  not  aetad 
on  by  adds  or  alkalies.  Exhibits  yitreous  electridty  when  rubbed.  Some  speciiDflDi^ 
exposed  to  the  sun  for  a  short  time,  give  out  light  when  carried  into  a  dark  plaice. 

Index  of  refraction  2*489.  The  refraction  of  light  by  the  diamond  is  often  imf^ 
ular,  probably  arising  from  the  cause  which  has  produced  the  convex  forms.  Li  floma 
plates  from  crystals,  Desdoiseaux  has  observed  a  fixed  star  of  six  symmetrical  rays,  and 
m  others  alli^  in  character,  the  rays  were  replaced  by  three  large  elliptical  areaa.  Des- 
doiseaux shows  that  the  rays  are  placed  symmetrically  with  reference  to  the  fiftoea  of  the 
octahedron,  and  supposes  them  to  oe  due  to  foreign  matter. 

The  diamond  appears  generally  to  occur  in  regions  that  afford  a  laminated  grannlar 
quartz  rock,  called  itacoltanitey  which  pertains  to  the  talcose  series,  and  owes  its  lam> 
ination  to  a  little  talc  or  mica.  This  rock  is  found  at  the  mines  of  Brazil  and  the  Unlii^ 
and  also  in  Qeorgia  and  North  Carolina  where  a  few  diamonds  have  been  found.  It  has 
also  been  detected  in  a  spedes  of  conglomerate,  composed  of  rounded  siliceous  pebUei^ 
quartz,  chalcedony,  &c^  cemented  by  a  kind  of  ferruginous  clay.  Diamonds  are  usually, 
however,  washed  out  from  the  soiL  According  to  M.  Denis  (Ann.  des  M.  [8],  ziz,  60S) 
the  diamond  in  Minas  Geraes,  Brazil,  is  found  in  two  different  deposits;  one,  called  gur- 
gulho,  consisting  of  broken  quartz,  and  covered  by  a  thin  bed  of  sand  or  earth ;  the  oCher, 
cascflJho,  of  ro/^Mf  quartz  pebbles  united  by  a  ferruginous  day,  restii^  usually  on  taloose 
days,  the  whole,  the  debns  from  talcose  rocks.  The  first  deposit  affords  the  finest  dia- 
monds, and  both  contain  also  gold,  platinimi,  magnetic  iron,  rutQe,  <bc.  The  most  oela- 
brated  mines  are  on  the  rivers  Jeqmtinhonha  and  Pardo,  north  of  Rio  Janeiro,  where  the 
sands  (the  waters  being  turned  off)  are  washed  by  slaves.  It  has  lately  been  fomid  in 
Bahia,  on  the  river  Cacnoeira. 

The  Ural  diamonds  occur  in  the  detritus  along  the  Adolfskoi  rivulet,  where  worked  for 
gold,  and  also  at  other  places. 

In  India,  the  diamona  is  met  with  in  the  district  between  Qoloonda  and  Masafipstem; 
near  Parma  in  Bundelcund,  where  some  of  the  most  magnificent  specimens  have  been 
found ;  also  on  the  Mahauuddy  near  EUore.  The  locality  on  tlie  island  of  Borneo,  is  at 
Pontiana,  on  the  west  side  of  the  Ratoos  mountain.  The  river  Gunil,  in  the  province  of 
Constantine  in  Africa,  is  reported  to  have  afforded  some  diamonds.  In  the  Umted  States, 
a  few  crystals  have  been  met  with  in  Rutherford  Co.,  N.  C,  and  Hall  Co.,  Oa.,  (A.  J.  8. 
[21.  ii,  268). 

The  diamond  has  been  found  massive  in  Brazil,  in  small  black  pebbles,  having  iJie  spe- 
cific gravity  8*012 — 8'416.  They  proved  on  trixd  to  be  pure  carlxxi  excepting  2*07  to  Qrtl 
per  cent  This  compact  diamona  is  sold  in  the  region  at  75  cents  the  carat  of  three  md 
one-sixth  grains  troy. 

The  lar^fest  diamond  of  which  we  have  any  knowledge  is  mentioned  by  Tayenuer,  as 
in  possession  of  the  Great  MoguL  It  weighed  originally  900  carats,  or  2769*8  srains, 
but  was  reduced  by  cutting  to  861  grains.  It  has  the  form  and  size  of  half  a  hen^  egg. 
It  was  found  in  1560,  in  the  mine  of  Ck)lone.  The  diamond  which  fonned  the  eye  ofa 
Brahminical  idol  and  was  purchased  by  the  Empress  Catharine  11.  of  Russia,  from  a 
Frencfagrenadier,  who  had  stolen  it,  weighs  194^  carats,  and  is  as  large  as  a  pigeon's 
egg,  libe  Pitt  or  regent  diamond  is  of  less  size,  it  weighing  but  186'26  carats  or  419^ 
grains ;  but  on  account  of  its  unblemished  transparency  and  cokir,  it  is  considered  the  most 
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•plendid  of  Indiaa  diAmQiMk.  It  was  sold  to  the  duke  of  QrleaDB,  by  Mr.  Piit»  an  Epg^iah 
eentleman,  who  was  ^venior  of  Beocoolen  in  Sumatra,  for  £130,000.  It  is  cat  in  the 
mm  of  a  brilliant^  and  is  eaitimated  at  £125,000.  Napoleon  placed  it  in  the  hilt  of  las 
■word  of  Btate.  The  Kajah  of  Mattan  haa  in  his  pooQcaaion  a  diamond  from  Borneo, 
weigfaiz^  867  carats.  The  mines  of  Brazil  were  not  known  to  aflbrd  dJamondi,  till  the 
commencement  of  the  18th  oeDturv.  The  crystab  they  yield  are  seldom  laige.  Maure 
mentions  one  of  120  caratit,  bi;t  they  rarely  exceed  18  or  20.    The  famous 


w^hing  1680  carats,  belonging  to  the  Emperor  of  Brazil,  is  supposed  to  be  a  topaz. 

Colotkas  diamonds  are  most  highly  esteemed.  When  cut  and  poUshed,  a  oiamoiid 
of  the  purest  water  in  England,  weighing  one  carat,  is  valued  at  £8 ;  and  the  value  of 
others  is  calculated  by  multiplyhig  the  8(|uare  of  the  weight  in  carats  by  8,  except  lor 
those  exceeduig  20  carats,  the  value  of  wluch  increases  at  a  much  more  rapid  rate.  This 
rule  is  scarcely  regarded  in  market,  as  the  standard  of  purity  and  taste  for  dififorentoocm- 
tries  differs,  and  the  slightest  tinge  of  color  affects  greatly  the  commercial  value. 

The  method  of  polishing  diamonds  was  first  discovered  m  1466,  by  Louis  Berquen,  a  dti- 
len  of  Bruges,  previous  to  whidi  time,  the  diamond  was  known  only  in  its  native  uncut 
state. 

Tlie  diamond,  besides  its  use  as  an  ornament,  is  exceedingly  valuable  for  the  purposes 
of  engraving  and  cutting  glass,  and  the  curvature  of  the  crystalline  faces  much  miproves 
it  for  this  purpose.  It  is  also  used  in  powder  for  polishing  and  cutting  other  gems,  and 
in  splinters  for  drilling.  It  has  been  used  for  lenses  for  microscopes,  on  account  of  its 
slight  chromatic  aberration,  and  the  large  field  it  consequently  affords ;  but  the  crystals 
often  have  an  irregularity  of  internal  structure,  even  when  clear,  which  unfits  than  for 
thibpurpoee. 

The  term  Adamant^  Gr.  dia^as,  (of  which  the  word  diamond'MA  probably  a  corruption), 
is  supposed  to  be  derived  from  Greek  ^  privative,  and  ^a/n&w,  to  tulxhie,  as  if  invinciole  hr 
fire.  Hiis  name  was  applied  by  the  andents  to  several  minerals  differing  much  in  their 
physical  qualities.  A  few  of  these  are  quartz,  specular  iron  ore,  emery,  and  other  sub- 
stances of  rather  high  degrees  of  hardness,  which  cannot  now  be  identified.  It  is  doubt- 
ful whether  Pliny  had  any  acquaintance  with  the  real  diamond. 

The  diamond  is  supposed  tohuTC  been  of  vegetable  origia  It  has  probably  proceeded 
from  the  slow  decomposition  of  some  vegetable  resin  or  bituminous  matter.  Black  specks, 
like  charcoal,  have  been  observed  in  some  crystals ;  but  this  proves  nothing  necessarily 
respecting  their  origin,  since  this  is  the  form  which  carbon  unc^stallized  assumes,  what- 
ever its  source. 

MINERAL  COAL.  Bituminoun — Bituminous  CoaL  Common  CoaL  Brown  CoaL 
Black  CoaL  Cherry  Coal.  Splint  CouL  Cannel  CoaL  Jet  Lignite.  Braunkohle. 
Pedikohle.  Blatterkohle.  Bituniinoses  Holz.  Houille.  Jayct,  H. — Ncn4ntuminou» 
— ^Anthracite,  H.  Glance  CoaL  Mineral  Carbon.  Blind  CoaL  Columnar  CoaL  Kil- 
kenny CoaL    Stangenkohle.    Glanzkohle,  W,    Anthrazit,  i/aiM.    Kohlenblende,  L. 

H.=l — ^2*5  G.=  1*2 — 1-75.  Lustre  more  or  less  resinous,  some- 
times submetallic.  Streak  and  color  black  or  brown  :  often  gray- 
ish when  impure,  sometimes  iridescent.  Opaque.  Fracture  con- 
choidal — uneven.     Brittle,  or  sectile.     No  distinct  crystallization. 

Compomiion. — Carbon,  with  usually  a  few  per  cent  of  silica  and  alumina,  and  some- 
times ozyd  of  iron ;  often  contains  a  large  proportion  of  bitumen.  Potash  has  been 
detected  by  Professor  Rogers,*  and  poda  by  Professor  Horsford. 

The  bituminous  varieties  bum  with  a  bright  yellow  flame  and  bituminous  odor ;  while 
those  destitute  of  bitumen  afford  only  a  pale  blue  flume  arising  from  the  deoomposttiaD 
of  the  water  present,  and  the  formation  of  the  gas  carbonic  oxyd. 

The  bitununous  and  non-bitiuuinous  varieties  are  usually  arranged  as  distmct  mlDeral 
species,  although  more  properly  but  one. 

Yarusheb,     L    Withoiit  bitumen. 

-dfi^Arw^/*.— H.=2— 2-6.  G.=l-82— 1*7, Pennsylvania;  ISl,  Rhode  Island;  1-26— 
1*36,  Sooth  Wales.    Lustre  bright,  often  submetaUic,  iron-black,  and  frequently  irides- 
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cat  Opiqne.  Fradoe  coocboidAL  Unullj  cooUidb  BO  to  M  per  east,  of  aaboa,  4 
to  1  of  water,  irith  BotDe  eaithj  impiuiUea. 

Hie  (oUitadteg  of  PeDusylTaiiia  cotitun  SB  to  91  per  cent  of  carbon :  those  of  SooIIi 
Wales,  88  to  SG;  of  France,  BO  to  83 ;  ofSazoo;,  81;  oT  Runia,  aometunei  H  per  oeot 

Aottinuiteg  differ  much  in  hardoen  and  readioeaa  of  comburtioa.  The  nfter  are  called 
(rae-buining  coals,  nnd  cootaiD  a  trace  of  Utumon. 

IL  Silvminoia  CotU.—The  proportirai  of  bitumen  is  uidefinite,  raiyii^  from  10  to  40 
percent.,  and  the  coal  is  raid  to\>e  Diyot  Fat,  according  to  the  amount  of  ta*——     '™— 


coal  is  softer  than  onthndle,  less  higU;  lustrous,  of  B  num  pnrdj  UaA  cr  lauwniih 
falaclnjloc,  and  the  specific  gravity  varies  between  1-3  and  VG  :  !-!(— I'tT.PcnnajInnia; 
1-M,  Newcastle,  Endand ,  1199.  lamcashire  cannel ;   l-ai— 1-82,  Scotland;  1-«1— I'M, 
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ProfesRir  W.  K.  Johi^cD  obtained  the  following  results  in  his  analyMt : — 

Vol.  siKilHB-    Aibnul 
UDlMDn.    UUiintUf.      cliikm.    Plni  tarts*. 
Pennsylvania  antbradles,  184  SBi  7'97  81-46 

Maryland  frce-bornuig  bitununons  coal,  I'Zfi  IS'80  9^  1901 

Ptjonsylrania  free-buniing  bituminous  coal,  0'8:  17-01  1S-3B  M9S 

Vii^inia  Utwuinous,  IM  SflflS  lfr74  BM* 

Cannclt<n,  Indiana,  bituminous,  2-20  83-99  4-91  58-44 

Of  bituminooa  coal,  there  are  aescral  THiieties, 

Piteh  or  caking  coal,  when  beated,  breaks  into  smaU  pieces,  wbicb,  on  rsisilig  the  he*t, 
unite  in  a  solid  loass.  Ita  color  is  velvet  black,  or  gra<|iBb-black,  Specific  gravity,  l-SM. 
It  bums  readily,  with  a  yellow  flame,  but  riHjuires  Ireqoeiit  stirring  to  prerant  its  ealdng, 
by  vhidi  the  iogren  of  air  for  combustion  is  prevented. 

Clifrrg  coal  resembles  caking  coal,  but  does  not  softeu  and  cake,  when  heated.  It  ia 
very  frangible,  and  hence,  in  mining  it,  tliere  is  considerable  wastes  Near  BJrmin^MiB, 
tbe  leas  in  mining,  iDcluding  the  [Hilars,  amounts  \t>  two-thirds  of  the  whole.  Q.^l-lflS. 
It  bums  more  raj^y  than  caking  coal,  with  a  clear  yellow  flame. 
Splitit  coal  is  a  dry  coal,  harder  than  the  cherry  coal ;  it  is  a  coaiM  kind  of  CMmel  coaL 
iWe  are  other  varieties  which  are  still  less  utumiDOOs ;  tfae/mt  coal  of  B^wid  is 
of  this  kind,  and  appfoaehca  anthracite  ;  the  jfng  coat  of  Wedgeburr  in  Staffbrddure  ■  cf 
a  rimilar  nature  ;  and  Uie  erovcoal  at  Cumberland  at  Alrton  Hora-is  almcat  vitlmit 
bitumen. 

Cannrl  coal  has  a  dark  grayish-black  or  brownish-Uack  color,  a  fine  compact  textore, 
ft  Urge  conchoidol  fracture,  and  receives  aguoil  polish.  It  bums  readily,  without  melting, 
with  B  clKar  yellow  flame,  and  it  hsK  been  used  as  a  substitute  tor  candles,  whence  ha 
name.  It  contains  about  II  per  cont.  of  earthy  matter.  The  Cfmibustible  part,  •eeont' 
bg  to  Kirwan,  amsuits  of  carbon  7G'2,  volatilu  matter  21-7,  dndera  31.  It  abonnds  at 
liesmabago,  about  twenty  miles  train  Glasgow,  alno  in  different  parts  of  Aynhire,  vhars 
it  is  made  into  inkstands,  snuff -boies.  and  other  similar  articles. 

Jet  resembles  cannel  coal,  but  is  blacker,  nnd  luis  a  more  brilliant  luatre.    It  ocean  in 

detached  pieces  in  claj,  on  the  coast  near  Whitby  in  Yorkshire,  and  at  Ballard  Point,  and 

elsewhere.    It  is  the   Bogota  of  Dioworides  and  Pliny,  a  name  derived  bora  the  rivw 

Qagas  in  Syria,  near  the  mouth  of  which  it  was  found. 

Brovm  eoal  is  more  recent  ii       '  '      '       " 


black  color,  bright,  coal-like  luatre,  with  something  of  tbe  leitm-e  of  wood  remaining,  »a 
often  the  form  and  fibre  of  the  original  tree  is  retained :  tUs  is  called  Lignite,    Ijgidl 

aUestCB 
Ttwreai 

UiielneM. 
c'll  Elates  tlw  anlluraciles  occur  east  of  the  All^hany  range,  b  i     ~ 

wie  imilofHwiu  ^'raat  ontertianB  and  ftactminga,  while  the  bituminous  are  fon 

cfcs  that  have  bsMi  lea*  disturbed ;  and  this  fact  and  other  observatkoa  lava 
iflew  that  tha  anthiBciles  have  lost  their  bitumen  by  the  adioo  ttf  beat 
*~  beds  of  ninenl  coal  occur  in  Qreat  Britain,  coveriog  about  cae-tenth  Am 
't  U'UV •qoarB milaa;  inFntice;  in  Spain;  in  BBlginm,  aomii^  ene 


le  original  tree  is  retained :  tUs  is  called  Lignite 
bums  with  an  empyreumatic  odor.    Brown  eoal  occurs  in  beds,  usnaUf  of  smau  exMB^ 
•od  it  seldom  as  pure  trom  pyrilea  as  the  more  ancient  bitundiioas  coaL    Tttwa  ai^ 
however,  tome  workable  minea. 

For  the  g^ogical  evidence  distinguishing  coal  of  the  (ne  carbcoiferoua  era,  lebmnM 
tnvr  be  made  to  geological  treatises. 

The  beck  of  eoal  occur  interstratifled  with  clay  alate,  and  sandstime,  a 
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hrent^-Meood  the  whole  area,  or  618  eqnare  miles;  in  Netherlands,  Prona,  Bararia, 
Austria,  Northern  Italy,  SUeeia,  Spain,  Russia  on  the  south  near  the  Aaof.  It  is  foond 
in  Asia,  abuudantlj  in  China,  in  Persia  in  the  Cabul  territory,  and  in  Khorassan  or  North- 
em  Persia,  in  Hindostan,  north  of  the  gulf  of  Cutch,  in  the  province  of  Bengal  (the 
Andwan  coalfield)  and  Upper  Assam,  in  Borneo,  Labuan,  Sumatra,  several  of  the  Phil- 
ippine8»  Formosa,  Japan,  New  South  Wales  and  other  parts  of  New  Holland,  New 
Zealand,  Kei^goelen*s  Land ;  in  America,  besides  the  United  States,  in  Chili,  at  the  Straits 
of  Magellan,  Northwest  America  on  Vancouver's  Island  near  the  harbor  of  Camosack, 
mi  Melville  Island  in  the  Arctic  seas,  and  in  tlie  British  Provinces  of  Nova  Scotia,  New 
Branawick  and  Newfoundland. 

In  the  United  States  there  are  four  extensive  cool  areas.  One  of  these  areas  oom- 
mences  on  the  north,  in  Pennsvlvania  and  soutlieastem  Ohio,  and  sweeping  south  over 
western  Virginia  and  eastern  Kentucky  and  Tennes5«ee,  to  the  west  of  the  Apaladiians, 
or  partly  involved  in  their  ridges,  it  continues  to  Alabama  near  Tuscaloosa,  where  a  bed 
of  coal  lias  been  opened.  It  has  been  estimated  to  cover  68,000  square  miles.  It  em- 
braces several  isolated  patches  in  the  eastern  half  of  Pennsylvania.  The  whole  surface 
in  Pennsylvania  has  been  estimated  at  15,437  square  miles,  or  one-third  the  whole  area  of 
the  Statei  A  second  coal  area  (the  Illinois)  lies  adjoining  the  Mississippi,  and  covers  the 
laiser  p»art  of  Illinois,  the  western  part  of  Indiana,  and  a  small  northwest  part  of  Ken- 
tofij ;  it  is  but  little  smaller  than  tne  preceding.  A  third  occupies  a  portion  of  Minonri 
west  of  the  MLssissippl  A  fourth  covers  the  central  portion  of  Michigan.  Besides 
tibeae,  there  is  a  smauer  coal  region  (a  fifth)  in  Rhode  Island,  which  crops  out  across  the 
north  end  of  the  island  of  Rhode  Island,  and  appears  to  the  northwara  as  fiur  as  Mans- 
field, Massachusetts.  Out  of  the  borders  of  the  United  States,  on  the  northeast,  oom- 
mencea  a  sixth  coal  area,  that  of  Nova  Scotia  and  New  Brunswidc,  which  covers,  in  oon- 
nactioa  with  that  of  Newfoundland,  18,000  square  miles,  or  1-4^  the  whole  area  of  these 
Ptovineea. 

The  mines  of  western  Pennsylvania,  commencing  with  those  of  the  Blossburg  basin, 
Tioga  Coi,  those  of  the  States  west,  and  those  of  Cumberland  or  Froetlnnrg,  Maryland; 
Ri(£mood  or  Chesterfield,  Va.,  and  other  mines  south,  are  bittimiwnu.  Thiwe  of  eastern 
Pflonsylvania,  constituting  several  detached  areas, — one  the  SchuMUl  coal  field,  on  the 
aooth,  worked  priadpally  at  Mauch  Chunk,  on  the  Lehigh,  and  at  Pottsville,  on  the 
Schuylkill,  another  tne  fVyominff  coal  field,  worked  at  Carbondale,  in  the  Lackawanna 
region,  and  near  Wyoming,  besides  others  intermediate,  those  of  Rhode  Island  and  BCas- 
laduiaetta,  and  some  patches  in  Virginia,  are  anthracitea.  Mines  of  Cannel  coal  are 
fDond  near  Oreensburg,  Beaver  Co.,  Pa.,  also  in  Kentucky,  Ohio,  niinois,  Missouri,  and 
Indiana 

In  England,  the  principal  coal  fields  arc  tlic  Manchester  of  Lancashire  and  Cheshire ; 
the  Great  Centra]  of  South  Yorkehire,  Nottingham,  and  Derby ;  that  of  South  Wales, 
Glamorganshire,  &c. ;  the  Newcastle  field  of  northern  England.  In  Scotland,  a  range  of 
beds  eirtend  across  from  the  Firth  of  Forth  to  the  Firth  of  Clyde,  whole  area  1660 
square  miles.  In  Ireland,  the  three  are  the  Limerick  fields  about  the  mouth  of  the 
SoaDDOo,  the  Kilkenny  fields  to  the  eastward,  and  thone  of  Ulster  on  the  north.*  Min- 
ers! coal  occurs  in  France,  in  small  basins,  88  in  number,  and  covering  in  aU,  accord- 
ing to  Taylor,  y}y  of  the  whole  surface.  The  most  important  are  the  basin  of  the  Loire, 
between  the  Lou-c  and  the  Rhone,  and  that  of  Valenciennes  on  the  north,  adjoining  Bel- 
gtuno.  In  Belgium,  it  occupies  a  western  and  eastern  division,  the  western  in  the  prov- 
moea  of  Namur  and  Hainault,  and  the  eastern  extending  over  Liege. 

Coal  beds  more  recent  than  the  true  coal  era  are  sometimes  worked.  That  of  Rich- 
mond, Virginia,  is  supposed  to  be  of  the  lias  era ;  the  coal  of  Brora,  in  Sutherland,  and 
of  Bcrrey,  Yorkshire,  are  oolitic  in  age.  Tertiary  coal  occurs  on  the  Cowlitz,  in  Or- 
egon. Bituminous  coal,  either  cretaceous  or  oolitic  in  age.  (probably  the  former),  oocura 
on  the  Rocky  Mountains,  according  to  Lieut.  Abert,  near  the  Raton  Pass — lat  87°  16', 
long.  104°  86' — also,  according  to  Fremont,  near  lat  41^°,  long.  111<>,  on  Muddy  river. 


*  For  full  statistics  with  reference  to  coal  and  coal  fields,  reference  may  be  made  to 
the  very  complete  work  on  coal  by  R  C.  Taylor,  754  pp.  8vo.  PhiladelphfCLy  1848.  Also, 
Ibr  reaiuta  of  mvestigations  into  the  values  of  different  coals,  to  a  Report  to  the  Navy  De- 
partment of  the  United  States  on  American  Coals  applicable  to  Steam  Navigation,  and 
to  other  purpoaee,  600  pp.  8vo.,  Washington,  1844,  and  Am.  Jour.  Sd.  xliz,  810 ;  also  to 
Mmnjirn  GeoL  Survey  of  Great  Britain  by  De  La  Beche,  voL  ii  Also,  on  Coals  for 
aHdoDg  Gi%bj  A.  Fffe,  Jametoa'a  Joor.  1848,  and  Amer.  Jour.  Sd,  [8],  vii,  77, 167. 
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R  a  Taylor,  in  hie  estennTe  voile  on  coal,  giyes  the  fdlowing  taUe  Aowiag  ibm 
proportkxMl  aress  of  ooiil  land  in  Europe  and  America,  p.  zv. 


Ooontriee. 


Qreat  Britain,  Ireland,  Scotland  and  Wales, 
Spain,  [Asturias  region], 
franoe,  [area  of  fiiDed  conceeeions]  in  1845, 
Belgium  conceded  lands, 
Penneylvania,  United  States, 
Britiflib  Plrovinces  of  New  Bnmswick,  Nova 
Scotia,  Gape  Breton,  and  Newfoundland, 
Fruesian  Dominions, 
Austarian  PTot.  containing  coal  or  lignite, 
The  United  States  of  America, 
The  twelve  principal  coal-produdng  States, 


Entire  area 
each  coun- 
try. 


Area  of 
coal  land. 


Sq.  miles. 
English. 


Square 
miles. 


5*^"f  relaS^ 
of  coal  tol^^j^  ^ 

^^^'^^  1000  of 
coal 


120,290 

177,781 

208,786 

11,872 

48,960 

81,113 

107,987 

160,000 

2,280,000 

565,288 


11.859 

8,408 

1,719 

518 

15,437 

18,000 


188,182 


1-10 

1-52 

1-118 

1-22 

1-8 

l-4i 


1-17 
14 


184,078 


64 

1ft 

9 

8 

84 

98 


724 


1000 


**  Hence,  as  regards  European  countries,  Great  Britain  takes  the  first  rank:  Belgium,  ■• 
regards  territoriu  proportion,  occupies  the  second  rank,  although  in  relative  coal  area  the 
is  the  least  of  the  four.  Pennsylvania,  in  respect  of  territorial  proportion,  is  higher  than 
any  of  these,  bcinff  relatively  one-third :  but  m  absolute  area  ol  coal  formation,  the  four 
eastern  colonies  of  British  America  united  exceeds  them  all,  being  larger  than  thai  of 
Great  Britain,  France,  Belgium  and  Spain  conjoined.  This  table  is  not  strictly  perfeet; 
since  we  possess  the  areas  of  the  concessions  only  in  France ;  and,  in  Spain,  only  the 
single  coal  region  of  Asturias.  We  add  the  areas  of  Prussia  and  Austria,  but  cuoiot 
state  the  proportions  of  coal  formations  therein.  The  American  area  of  coal  is  neatfy 
three-fourths  of  the  whole  amount  in  our  table." 

The  vegetable  origin  of  coal  is  generally  admitted.  It  is  proved  not  only  by  the  pie- 
sence  of  distinct  leaves  and  fragments  of  plants  along  with  the  coal,  and  the  tranntMns 
between  them,  but  also  by  the  detection  of  the  structure  of  vegetable  tissue  even  in  the 
hardest  anthracite.*  Fluor  spar  has  been  detected  associated  with  cannel  coal,  by  Fjpof. 
Rogers.' 

GRAPHITE.    Black  Lead.    Plumbago.    Carburet  of  iroa 

Hexagonal.  In  flat  six-sided  tables,  having  the  basal  planes 
striated  parallel  to  the  alternate  edges.  Cleavage  basal  perfect 
Commonly  in  imbedded,  foliated,  or  granular  masses. 

H.=l— 2.  G.=2-0891.  Lustre  metallic.  Streak  black  and 
shining.  Color  iron  black — dark  steel-gray.  Opaque.  Sectile; 
soils  paper.     Thin  laminae  flexible.     Feel  greasy. 

CompoiUion. — Carbon  and  usually  a  variable  quantity  of  iron,  which  is  supposed  to  be 
mechanioaUy  mixed  with  the  carbon.    The  following  are  a  few  of  the  analyses : 


Carfooo, 

Iron, 

Oxygen, 


Sehatto. 
81 
10 
9 


Beithollet. 
9(H) 
91 


VanqiMlin. 
92 
8 


Sainnire.  Vtnasem. 

96  94-4  98-9 

4       oxyd,    1-4  — 

—       silica,  2*6      alumina,  1*2 


FdcImi  obtained  from  a  graphite  from  Wunsiedel  only  0*38  per  cent  of  aah,  (J.  t  pr. 
Cai.T^S8SX 


•Ph)t Bailey,  Amer.  Joun  Sd, [2],i, 407. 


CARBON — ^BOBON.  161 

At  a  high  temperaturo  it  barns  without  flame  or  smoka,  and  leaves  ufually  a  portion 
of  red  ozyd  of  iron.  Infusible  before  the  blowpipe  both  alone  and  with  reagents.  Unal- 
tered by  acids. 

Orapiute  occurs  in  beds  and  imbedded  masses,  laminoe,  or  scales,  in  granite,  gneisB, 
miea  date,  primitiTe  limestone,  and  graj^wacke,  and  is  sometimes  connected  with  depoe- 
itiofcoaL    It  is  also  met  with  in  greenstone. 

A  remarkable  fine  yariety  of  graphite  occurs  at  Borrowdale  in  Cumberland,  in  nests  in 
a  greenstone  rock  which  constitutes  a  bed  in  a  claj  slate.  In  Olenstrathfiurar  in  Inver- 
nesshire,  it  forms  nests  in  gneiss,  and  is  associated  with  garnet  At  Arendal  in  Norwar* 
it  is  fonnd  in  quarts.  It  occurs  at  Pargas  in  Finland,  in  various  parts  of  Austria,  Prussiay 
France.  At  Oraigman  in  Ayrshire,  it  occurs  in  coal  beds,  wluch  have  been  formed  hf 
contact  with  trap. 

Oraphite  is  disseminated  in  large  masses  forming  veins  in  gneiss,  at  Sturbfidse,  Mass., 
where  it  presents  a  structure  between  scaly  and  fine  granular,  and  an  oocaaionflJ  appraz- 
imation  to  distinct  crystallization!^ ;  also  at  North  Brookfield,  Brimfield,  and  Hinsdale^ 
ICaas. ;  extensively  in  Cornwall,  near  the  Housatonic,  and  in  Ashford,  Conn. ;  also  in 
Brandon,  Vt ;  at  Greenville,  L.  C,  associated  with  sphene  and  tabular  spar  in  primi- 
tive limestone ;  in  Wake,  N.  C. ;  on  Tyger  river,  and  at  Spartenburg  near  the  Oowpens 
Fomaee,  S.  C.  Foliated  masses  of  graphite  occur  near  Ticonderoga,  on  Lake  Qeorge, 
rnxm  Roger's  Rock,  associated  with  pyroxene  anc|  sphene.  Near  Amity,  Orange  Co.,  N. 
Y.,  it  is  met  with  in  white  limestone,  accompanying  spinel,  brucite,  hornblende,  dec. ;  at 
Roasie,  St  Lawrence  Co.,  N.  Y.,  with  iron  ore,  and  in  gneiss ;  also  in  Burks  Co.,  Penn. 
three  miles  from  Attleboro',  associated  wiU)  tabular  spar,  pyroxene,  and  scapolite ;  and 
one  and  a  half  miles  from  this  locality,  it  occurs  in  abimdance  m  syenite,  at  Mansell's  black 
kadmine. 

Graphite  is  extensively  employed  in  the  manufacture  of  pencils.  It  is  also  a  good 
material  for  crucibles,  on  account  of  its  extreme  infusibility ;  and  is  used  for  diminiwiing 
friction  in  heavy  machinery,  and  for  giving  a  gloss  to  iron  stoves,  grates,  dec. 

In  the  United  States,  the  mines  of  Stockbridge,  Mass.,  of  Ticonderoga  and  Fishkill,  N. 
Y.,  of  Brandon,  V t,  and  of  Wake,  N.  C,  are  worked ;  and  that  of  Awford,  Coon.,  fnrm- 
erij  afibrded  a  large  amount  of  graphite. 

The  name  bl<iek  lead,  often  applied  to  this  species,  is  entirely  inappropriate,  as  it  does 
not  contain  a  trace  of  lead. 

The  name  graphite  is  derived  from  ypa^to,  I  write,  in  allusion  to  its  extensive  use  as  a 
material  for  wriUng,  arising  from  its  property  of  leaving  a  trace  on  paper.  Graphite  has 
probably  the  same  vegetable  origin  as  mineral  coaL 


CARBONIC  ACID. 

Gaseous.  G.= 1-5245.  Colorless.  Taste,  slightly  acid.  Excites 
a  pungent  sensation  in  the  nostrils,  and  destroys  life. 

CcmpotiUotL — d=Carbon  27*65,  oxygen  72  35.    Extinguishes  combustion. 

Evonred  from  many  mineral  waters,  and  also  about  some  volcanoes.  The  Saratoga 
and  Ballston  waters  owe  their  briskness  to  this  gas,  which  is  constantly  escaping.  The 
mineral  waters  of  Germany  are  famous  localities.  Near  Naples,  on  lake  Albano,  there 
is  a  small  cave  called  Grotto  del  Cane,  which  is  filled  with  carbonic  acid  to  the  level 
of  its  entrance ;  the  lake  is  supposed  to  occupy  the  crater  of  a  volcano  and  the  hot  baths 
of  San  Gennano  are  situated  on  its  banks. 


SASSOLIN,  RexiM.    Boracic  Acid.    Acide  boracique,  H, 

Triclinic,  Miller,  with  an  angle  between  the  base  and  one  of 
the  sides,  75°  30'.  Cleavage  basal,  very  perfect.  Usually  in  small 
scales,  apparently  six-sided  tables,  and  also  in  stalactitic  forms,  com- 
poied  of  small  scales. 

H.=l.    G.=l*48.    Lustre  pearly.    Color  white,  except  when 


DUCXIPTITE  MnfElALOOT. 


tinged  yellow  by  sulphur ;  sometimes  gray.    Feel  smooth  and  v 
tuous.     Taste  acidulous,  and  slightly  saline  and  bitter. 


Confotition. — S+sd=baracic  add  SB-SB,  water  gS'SS.  Tie  natire  * 
mccording  to  Elkproth,  (Beit,  iii,  VJ),  coDlaim,  mechuucallj  muad,  aulphate  of  mayawii 
and  iron,  mlphate  of  lime,  silica,  carbcMute  of  lime,  and  alomiiuL  EMnJum  hai  atBtod. 
jj.  C  pr. Ch. xUi,  1,  S),  tbiit  oflsolin  coatains  SIS  per  cent,  ^y  vei^t  of  amnvwa, m 
matead  of  being  pure  boradc  acid,  that  it  ia  a  borate  of  ammoiuB. 

It  fuses  in  a  candle,  and  at  first  tiogea  the  flame  green ;  but  this  ccdor  diaappeaia  wlwD 
the  water  of  crystalliiatioa  has  evaporated.  When  cooled,  tbe  gbbule  ha*  a  glw^  ap- 
pearance,  and  is  opaque,  if  anv  eyp^um  is  present 

This  gpedea  hu  been  found  abundiuitlj  m  the  crater  of  Volcano,  coe  of  the  ImriMM, 
where  it  fonna  athin  layer  on  the  sulphur,  and  aiDuad  the  fumarole*,  or  eiita  of^th*  inl- 
iJiureouB  eihalation8.  Jt  i»  obtained  for  tbe  arte  &om  the  volcanic  funiarolea  of  Tuamij. 
The  fint  locality  known  was  at  Saseo,  from  which  place  it  deriTed  its  name,  SaaMhn. 
llie  hot  vapors  at  the  laeoons  or  boiling  spiinge  of  Tuscanj,  consist  largely  of  boiaaa 
acid.  The  vapon  are  made  to  pass  through  water,  which  ■bBorbe  the  boraac  acid ;  tha 
waters  are  then  evaporated  by  means  oi  tbe  steam  from  the  springs.  Hieae  ligoo^ 
^Id  from  seven  to  eight  thmuand  pounds  troj  per  daj.  Tbe  bondc  add  thns  obtointd 
11  in  large  crystalline  flalces. 

These  lag^ans  spreftd  over  a  aorfaice  of  about  80  miles,  and  in  the  diatance,  dnoda  e( 
Tapio"  are  seen  riamg  in  large  volumes  among  the  mountains.  On  approaching  ths  plM^ 
the  earth  seems  to  pour  out  bioling  water,  m  if  from  volcanoes  of  various  siias,  and  tb* 
beat  in  the  immediate  vicinity  is  iotolerable  and  the  snlphurous  smells  •ufflMating.  (Aaa. 
Jour.  ScL  zzzvii,  1836,  STO,  and  [2 J,  ix. 


III.  SULPHUR-SELENIUM. 

Sulphur  is  abundant  native.  It  is  also  a  common  ingredient  in  me- 
ullic  ores,  forming  native  sulphuiets  with  the  various  metals,  excepting 
gold,  plalioum,  and  the  associate  metals,  and  also  the  metals  of  the  alkaliea 
and  earths.  With  oxygen  it  forms  sulphurous  and  sulphuric  acids,  (S 
and  5),  and  with  hydrogen,  sulphuretted  hydrogen. 

Sulphuric  acid  occurs  in  nature  combined  wilh  various  bases,  fonmag 
sulphates — as  gypsum,  heavy  spar,  the  alums,  vitriols,  etc.  It  is  rarely  a 
constituent  in  a  silicate,  aain  the  Haiiyne  family. 

Selenium  rarely  occurs  native.  It  is  usually  combined  with  the  metals, 
forming  seleniurets,  and  is  thus  united  with  silver,  mercury,  copper,  lead, 
zinc,  and  bismuth,  as  well  as  sulphur.  It  is  isomorpbous  with  sidi^iui, 
and  forms  analogous  compounds  with  oxygen,  (Se,  Se),  but  neither  seleitoaB 
nor  selenic  acid  has  yet  been  found  native,  and  the  latter  is  rarely  OMt 
Trith  combined  with  oxyd  of  lead. 

Sulphur  and  selenium  are  both  vaporizable  at  a  low  temperatnre  wilb- 
Selenium  before  the  blowpipe  gives  an  odor  like  daoayinv 
,lu>rBe>radiah. 


SULPHUB.  1S8 


NATIVE  SULPHUR.    Natarlicher  SchwefeL    Soufre,  K 

Trimettic.  E  :  E  (adjacent  in  the  same  pyra- 
mid) =106°  38',  and  84°  58',  E  :  E  (adjacent  but 
in  diflFerent  pyramids) =143°  17'.  m.:m=101° 
69',  m :  E=161°  39',  E  :  a=132°  29',  e' :  e'  (adja- 
cent)=127°  1',  p  :  e'=134°  53',  p  :  a=117°  48'. 
Cleavage  parallel  with  E  and  m  imperfect.  Com- 
pound crystals :  composition  parallel  with  p.  Im- 
perfect crystallizations:  imitative  shapes  and 
amorphous ;  composed  of  concentric  coats ;  also 
fine  granular,  or  impalpable. 

H.=  1-5 — 2-5     G.=2072,  crystals  from  Spain. 
Lustre  resinous.    Streak  sulphur-yellow — ^yellow- 
ish-white.   Color  sulphur-yellow,  sometimes  red- 
dish or  greenish.     Transparent — subtranslucent.     Fracture  con- 
choidal,  more  or  less  perfect.     Sectile. 

Comnotition. — Pure  sulphur,  but  often  contaminated  with  clay  or  bitumen ;  bums  with 
a  llubo  flame  at  a  low  temperature,  with  the  strong  odor  of  sulphiu-ous  add ;  becomes 
resiiioiiBly  electrified  by  friction ;  is  insoluble  in  water,  and  not  acted  on  by  the  adds. 

Sulphur  is  dimorphous,  the  crystals  being  obtuse  oblique  rhombic  prisms,  with  M :  M= 
VP  82',  and  P :  t  (plane  tnmcating  the  obtuse  or  front  lateral  cdge)=95o'46',  when 
formed  at  a  moderately  high  temperature,  (125°  C,  according  to  Frankenheim^ 

Hie  great  repositones  of  sulphur  are  either  beds  of  gypsiun  and  the  associate  rods, 
cr  the  regions  of  active  and  extinct  volcanoes.  In  the  yalley  of  Noto  and  Mazsaro  in 
8id^,  at  Cooil  near  Cadiz  in  Spain,  Bex  in  Switzerland,  and  Cracow  in  Poland,  it  occurs 
in  toe  former  situation.  Sidly,  and  the  neighboring  volcanic  isles,  the  Solfatara  near 
KapAes,  the  volcanoes  of  the  Pacific  ocean,  Ac^  are  localities  of  the  latter  kind.  The 
crystals  from  Sidly  are  sometimes  two  or  three  inches  in  diameter.  It  is  also  dcmosited 
from  hot  springs  in  Iceland ;  and  in  Savoy,  Switzerland,  Hanover,  and  other  countries,  it  is 
met  with  m  certain  metallic  veins.  At  Radoboy,  near  Crapina  in  Croatia,  it  occurs  in  im- 
bedded spheroidal  masses,  which  have  a  brownish  tinge,  owing  to  ^e  presence  of  Intu- 
men. 

Sulphur  is  found  as  a  deposit  about  the  sulphur  springs  of  New  York,  Virginia,  &c^ 
sod  occurs  also  in  coal  deposits  and  elsewhere,  where  Rulphuret  of  iron  is  undergoing  de- 
composition ;  also  in  microscopic  crystals  at  some  of  the  gold  mines  of  Virginia.  It  oc- 
curs in  masses  in  limestone  on  the  Potomac,  25  miles  above  Washington. 

The  sulphur  mines  of  Sicily,  the  crater  of  Vulcano,  and  the  Solfatara  near  Naples,  af- 
ford immense  quantities  of  sulphur  for  commerce.  Previous  to  becoming  an  article  of 
commerce,  it  is  purified  by  fusion  or  sublimation.  It  is  also  largely  obtained  in  roasting 
the  sulphurets  of  iron  and  copper.  The  manufacture  of  gunpowder,  of  sulphuric  acid^ 
caste,  cements,  and  various  pharmaceutical  preparations,  are  among  the  important  pro- 
cesses in  which  sulphur  b  required. 

SULPHURIC  ACID. 

Liquid.  G.=1'85.  Colorless.  Odor  pungent.  Taste  intense- 
ly  acid. 

Ownjwn/ion.— 9fl=0xygen  48-89,  sulphur  32-78,  and  water  18-33=100. 

Tliis  add,  in  a  dilute  state,  has  been  found  in  tlie  neighborhood  of  several  V(d- 
ciDoes.  According  to  Professor  Baldassari,  it  occurs  near  Sienna,  in  the  cavities  of  the 
small  volcanic  mountain  named  Zocolino.  Pictet  asserts,  alfio,  that  he  has  distilled  it  from  a 
cavern  near  Aix,  in  Savoy.  Water  strong  with  sulphuric  add  occurs  at  Alabama,  Genesee  Co. 
N.  Y. ;  also  in  Tuscarora,  20  miles  north  of  Port  Dover,  Lake  Erie,  Canada.  The  former 
WIS  found  h^  K  Silliman,  Jr.,  to  contain  40  grains  in  a  gallon ;  the  latter  4  parts  of  firee 
solpburic  acid  in  1000,  besides  sulphates  of  the  alkalies,  lime,  magnesia,  a)um  and  ozyd 
of  unon.   Paramo  de  Ruiz  in  New  Grenada,  and  Rio  Vinagre,  are  volouuc  localities. 
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BULPHUBonS  Aonx 

Gaseous.    G. =2-284,  Thenard.    Colorless.    Taste  a»id.    Odor 
pungent 

Qmmtitioii. — fl=^ulphur  60-14,  biYgan  4B'8S;  disiolTes  readily  in  water,  fonakig 
■□  add  Mdution,  which  reddeju  TegtitaMu  blues ;  dsBtroyB  life,  and  iiiliiiniiiiliiii  cmitn*- 

Sulphuroua  add  is  erolTcd   from  most  active  Tokanoei.     Hm  anlplraT  aboot  ^- 


Sulphun 

NATTVE  SELENIUM. 

In  incrustations  of  a  submetallic  lustre ;  and  grayish  or  brownidi 
black  color  ;  translucent  and  red  in  thin  splinters.     Powder  deep 
red.     G. =4 -3— 1-32.     Brittle. 
Observed  bj  Del  Rio,  at  Culebiss  ia  Meiiai. 

SELBNSULPHUa. 
Resembling  sulphur,  but  of  an  orange  or  brownish  color. 


IV.  HAIX)ID  MINERALS. 


I.  AMMONIA. 

Ammonia,  a  gueous  alkali  in  the  pure  state,  is  contained  to  some  nt* 
tent  in  the  atmosphere,  and  in  the'- soils  where  animal  decomponition  ia  in 
progreas.  Many  mineral  decompositions  taking  place  in  contact  with 
and  the  atmosphere  and  absorbing  oxygen,  also  produce  ainiaoaia. 
It  is  also  found  as  a  muriate,  sulphate,  carbonate,  and  phosphite ;  tai 
ae  a  magnesian  phosphate,  (struviie),  and  soda  phosphate,  (aleteo- 

ing  to  its  Toliuility  it  is  easily  driven  off  from  its  combinatioBi,  when 
IB  assay  is  heated  with  soda,  and  a  pungent  odor  (often  called  huita- 
im)  is  perceived.    The  salts  are  for  the  most  part  soluble,  and  hare  m 
acrid  tast«. 
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SAL-AMMONIAC.    Muriate  of  AmmnnyL    C9iknd  of  Ammonium,    flahnhk,  X. 
Natorlkfaer  flahniac,  W.    ArnmntiJaque  muiiat^  M. 

Monometric :  figures  1  and  16,  plate  1.  Cleavage  octahedral. 
Abo  stalactitic  ana  in  globular  masses ;  in  crusts,  or  as  an  efflores- 
cence. 

H.=:r5-— 2.  6. =1-528.  Lustre  vitreous.  Streak  white.  Col- 
or white ;  often  yellowish  or  grayish.  Translucent— opaque. 
Fracture  conchoidal.    Taste  saline  ajid  pungent. 

CkfrnpoMofn^ — NH^Clss  A  mmoninm  88'89,  chlorine  66*11.    Elaprotli  obtained : 

V«Mviai.  Boeliari*. 

Muriate  of  ammoda,  99*6  97*60 

Sulphate  of  unmonia,  0*6  2*60 

RffiSimMi,  Jr.  obtained(OaDa*s  GeoL  Bep.  Ezpi  Ezp.,  p.  202)  for  a  specimen  fiom  Kilauea, 
Hawaii,  Ghlorid  of  ammomom  66'68»  cfalorid  of  iron  12*14,  perosjd  of  iron  8*10,  chlorid 
of  ahmininm  18*00,  insohiUe  matter  and  loss  l'28s=100. 

DiMdree  m  three  timee  ite  weight  of  water,  but  doee  not  deliquesce.  B.R  sublimea 
m  a  matnai  without  fusing.  PulTeriaed  with  quicklime  or  soda,  it  gires  oat  the  pungent 
odv  of  ammoouL 

Oocon  about  Tolcanoee,  as  at  Btna,  the  ishmd  of  Yulcano,  Yesuyins,  and  the  Sand- 
wich  TaUtMJa  It  bas  been  observed  in  small  quantities  in  the  vicinity  of  ignited 
eoal  seams,  as  at  St  Etienne,  m  France,  and  also  at  Newcastle,  and  in  Scotland.  It  oocun 
also  in  Budiaria ;  at  Eilauea  in  Hawaii,  a  variety  which  contains  largely  of  iron,  and  be- 
eomes  rusty  yellow  on  exposure. 

Sal  iimwinniMi»  has  not  been  found  in  nature  in  suffideat  quantities  for  commerce.  It 
it  mamiiictured  from  refuse  animal  matter,  ooal,  soot,  and  the  waters  of  gas  worin. 
H  is  a  valuable  article  in  medicine  and  dyeing,  and  is  employed  by  tinmen  to  prevent 
Ae  o^datioQ  of  metallic  surfaces  that  are  to  be  tinned  or  soldered ;  also  mixed  with 
iron  fiiingB  to  pack  the  joints  in  steam  «ppa»tns. 

Hie  kXt  ifuv9ta*itf  sal-ammoniac  of  Dioscorides,  Celsus,  and  Fliny,  Is  foDr  proved  by 
lUi»kwMmn  (Hist  of  Inventions,  iv,  860)  to  be  common  rock  salt  It  is  oescribed  br 
FKny  as  a  native  salt,  dug  in  Egypt,  near  the  oracle  of  Ammon,  whence  its  name ;  this 
name  was  afterwards  transferred  to  the  muriate  of  ammonia,  when,  subsequently,  it  was 
mannfiictured  in  Egypt  Sal-ammoniac  is  not  supposed  to  have  been  entirely  uzucnown  to 
the  ancients,  but  tooe  described,  in  connection  with  one  or  two  other  species,  under  the 
name  of  nitrum,  which,  aooordinp;  to  Pliay,  gave  thetest  of  ammonia  when  mingled  with 
quiddime.    (Moore's  Ancient  Mineralogy,  p.  96). 

MASCAGNINE.   Maskagnin,  KartUn,  ReuMg,    Sulphate  of  Ammonia. 

Trimetric.  M  :  M=107°  40'.  Cleavage  parallel  with  the  long- 
er diagonal  of  a  rhombic  prism.  Usually  in  mealy  crusts  and  sta- 
lactitic forms. 

Lustre  when  crystallized,  vitreous.  Color  yellowish-gray,  lem-> 
on-yellow.    Translucent.     Taste  pungent  and  bitter. 

OMyoftfiOfk— >NH^+2fi=:Su]phuric  acid  63*28,  ammonia  22*81,  water  28*91.  Dis- 
aelves  readily  fai  water. 

Oocun  about  volcanoes,  in  the  fissures  of  the  lava,  as  at  Etna,  Vesuvius,  and  the 
lipari  Isles,  and  is  one  of  the  products  of  the  combustion  of  mineral  coaL  It  was 
named  in  honor  of  Ph>fessor  Mascagni,  its  discoverer,  (v.  Dei  Lagoni  del  Sinese  e  del 
Valterrano  m  Siena,  1779). 

BICARBONATE  OF  AMMONIA. 

In  crystals,  having  two  brilliant  cleavages  inclined  to  one  an- 
other, at  an  angle  of  112^.    G.=l*45.  H.=sl-5.  YeUowiihtowhite^ 
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*L— KHV>+sfiL— Ammau*  31,  cnteae  add  BS«>,  w 


OMMtifiML— KHV+Sft.— AmnMBo*  31,  e 

F.  TfAmThfT.  (FUL  Mm.  18M^  zzrii,  H8). 

Fnm  paDD  ddpONti  IB  &■  oaat  D<  Abicaa 


FHOSPHATB  OF  AMMOIflA. 
Crystalliiie  and  transpareiit,  with  a  sin^e  brilliant  cleavage. 


Trimetric;  smietimes  hemihediral  like  electric  calamine.  Coa' 
siderins  the  dissimilar  parta  the  extremities,  M:M=96°  SW ;  a 
macrodiaf^ODal  prism,  (e)=e3°  30',  a  brachydiagonal  (6)=9S°  Iff, 
«:i=llS^;  another macrodiagosal prism (4')=S7° — 67°S0':  4*00 
the  adjoining  face  of  a  rhcHnbic  pyramid  142°  10' — 143^.  Cleavage 
brachy  diagonal,  perfect 

H=2.  G.=l-65— 1-7.  Color  slightly  yellowish  to  brown ;  white. 
Lostie  vitreous.  Tr«nslacent ;  sometimes  opaqne.  Brittle.  Taite- 
less,  being  bat  very  slightly  soluble. 

OmpmMm.— KB^^-t-efi,  TeaAaMcher.  iri»  otiUbed  (tor  On  paiOa: 

Am.  14-so,       Ag  ii-o(H      P  vna,      fi  is-io-rftm. 

tJtei,wbaM  uatjn  doas  not  appcu  to  be  Mtnbctciy,  ofatiiiMd  yB^S^+ltB. 
KB.  b^  to  povdcT,  grrioR  off  wilar  and  knunonia,  and  fnaea  to  a  nJoriaai  gutrn  «U«h 
leccoMa  an  «nainel  m  anung.    DmsoItm  readilj  in  aoda. 

Found  ID  fusDO  froin  Salduba  Baj,  coutoT  Africa,  imbedded  in  patdea  «f  iiiiahli. 
■bo  midar  an  oldChanhiD  Hamburg,  irbere  qoaatitiea  of  caltle  dnog  ezktad  in  th«  «4 
aboTe  a  bed  of  pe*t  whidi  ocDtained  lite  crTstala. 


STERCORITE, 


In  crystalline  masses  and  noddies.  G.  =  r6161.  Lostre  vitre- 
ous. Color  white,  stained  yellowiBh-brown.  Trann>arent.  F^iig> 
ile.     Not  efflorescent.     Easily  soluble  in  hot  or  cold  water. 

OiMpoiifian.— (^a+HH*)  1^+lOH.  AaaljiiB  bf  T.  J.  Herapath,  (QqkI  J.  (&«d. 
Boc  April  1M9): 

PM'S26,  Am.  rasa.  ^alS-rsl,  H48Ma=100. 

Uized  with  about  9  per  oeoL  of  imporitiea,  cooiiriiDg  of  organic  matten  along  tU 
^oridof  aodium,  (arbooate  of  lime,  carbonate  of  magneida,  phombate  of  lime,  Mm^^ 
B.K  inlumgaoea,  bUckcna,  and  Rirea  off  valer  and  »niinnni»,  and  aftemrda  ftiae*  to  » 
trantparent,  oolorlea  ^ai^  Hdnhle  in  bculing  water. 

Found  in  euana  from  tbe  iaUnd  of  Icbaboe  oa  tbe  weaten  eoaet  cf  Afries. 

lli*  ipeciM  h  idantk*!  with  the  Bait  o/Pho^konu,  and  ai  a  flux  in  Idovp^ 
Hialy^ 
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II.  POTASSA— SODA. 

Potassa  and  soda  occur  in  nature,  combined  with  sulphuric,  carbonic, 
nitric,  and  boracic  acids ;  also  with  phosphoric  acid  in  an  anunoniacal  com- 
pound described  on  the  preceding  page.  Chlorid  of  potassium  is  of  occa- 
sional occurrence,  and  chlorid  of  sodium  (common  salt)  is  an  abundant  spe- 
cies. These  bases  are  also  found  in  many  siliceous  minerals  ;  in  acmite 
of  the  hornblende  family ;  in  the  zeolites,  apophyllite,  thomsonite,  soda-mes- 
otype,  analcime,  chabazite,  and  more  sparingly  in  others ;  in  some  micas ; 
in  many  of  the  feldspar  family,  as  leucite,  nepheline,  feldspar,  albite,  ryac- 
olite,  loxoclase,  oligoclase ;  also  in  some  tourmalines,  and  in  sodalite, 
hauyne  and  the  allied  species ;  also  in  some  sulphates  of  iron. 

Lithia  is  another  alkali  of  the  same  group.  It  occurs  in  the  siliceous 
minerals,  lepidolite,  spodumene,  petalite,  and  castor. 

The  following  salts  are  more  or  less  soluble.  For  blowpipe  tests  dis- 
tinguishing soda  and  potash  compounds,  see  page  162. 

APHTUITALITE.    S^hate  of  Potaah.    Arcanite,  ffaidtn^er,    Apbthslose,  BeudmU. 

Yesayian  Salt,  Lond,  PkU.  Drans^  1818. 

Trimetric.  M:M=120®  24'.  Occurs  massive,  or  imperfectly 
mammillary,  and  in  crusts. 

H.=2 — 3.  G.=1'781.  Lustre  vitreous.  Color  white,  some- 
times tinged  with  blue  or  green.  Translucent.  Taste  saline  and 
bitter,  disagreeable. 

Oon^poiUum. — ft9=PotaBh  64*08,  ■alphimc  add  4S'92.  A  specimen  from  Yesa- 
?faia  ooDtained  tolfdiate  of  potash  71*4,  sulphate  of  soda  18*6,  muriate  of  soda  4*6,  muri- 
ate of  ammonia,  copper,  and  iron  5-4=:100,  (Pfaii  Traoa.  1818).  Fuses  before  the  blow- 
pipe, without  iDtumescenoe. 

Found  at  Yeauvius,  upon  the  laTS,  in  masses  often  an  inch  or  more  in  thirlmeas  Aph- 
fhltalite  was  so  named  aom  2^6iro(,  indeatruetibU, 

POLTHAUTE.    Bloedite, /oAn. 

Trimetric.     M  :  M=115^.     Usually  in  compact  fibrous  masses. 

H.=2*5— 3.  G.=2'7689.  Lustre  resinous,  or  slightly  pearly. 
Streak  red.  Color  flesh  or  brick-red,  sometimes  yellowish.  Trans- 
lucent — opaque.     Taste  bitter  and  astringent,  but  very  weak. 

CompotUion, — &3-f-ftgS-f-2CaS-f-2fi.  Analyses :  1,  Stromeyer ;  2,  Bammelabeig, 
(Pqgg.  Ann.  bnriii,  512). 

tS         JfiLgS         Ca3        NaCl       FW        H 
1.    Ischl,         27-70        20-0«        44*47        0*19        0*84        6*96=:98*«4 
8.    Aussee,      2810        20*69        45*84        0*11        0*88        5*24,  Si  0*2=100 

Becomes  opaque  in  the  flame  of  a  candle,  and  of  a  brownish  color.  BJ3.  Aises  instant- 
ly. But  dightly  soluble  io  water. 

Occurs  at  the  mines  of  Ischl  and  Auasee^  in  Austria,  with  commnn  wtSX,  gj^man,  and 
aahydrite ;  at  Berchtesgaden  in  BaTsria. 
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DEaoftimvB  mvntALOOT. 


The  name.Polyfaalite  k  derived  finom  W9\6t,  mm^t  and  AXs,  9aU,  In  aDnnoD  to  flie  mB- 
ber  of  salts  jb  ihe  constitutioQ  of  the  mineimL 
The  BlosdUe  of  John  from  Ischl,  affofded  him 

]i[gS  86-66,        KaS  88-84,        jbiS  0-88,        iraClO-88,         fi  28K)0=:9f^«, 

with  0*24  sulphate  of  perajcyd  of  hx». 

The  specimens  from  Vic )    " 
berite  nuzed  with  roek-salt 


The  specimens  fitxn  Vic  m  Lorraine,  analjied  bj  Berthier,  are  aupfttsed  to  he  ^an- 
nuzed 


GLAUBER  SALT.     Sulphate  of  Soda.     Mirabilite,  ffaid.     Kyanthaloee,  Bmdmd. 

Soude  Sul&t^e,  E.    Glaobenali. 

Monoclinic.  M  :  c=1880  15^',  e :  e^^BS^  81',  M :  6=104®  41', 
M :  e=132®  4',  a :  a=93°  18',  M  :  T=720  15'.  Cleavage  parallel 
with  P.    Usually  in  efflorescent  crusts. 


J^  A'\N. 

fl/ 

'  1 

M 

e      /M 

^^ 

t^ 
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H.=l-5— 8.  G.= 1-481.  Lustre  vitreous.  Color  white.  Trui- 
parent — opaque.    Taste  cool,  then  feebly  saline  and  bitter. 

Onnnon^iofi.— J^aS+lodisSoda  19*88,  sulphuric  acid  24-86,  water  66-^7.  BeudviAra 
£xafU/uUo9e  from  Vesuvius  contains  but  two  of  water,  (2fi). 

Occurs  at  Ischl  and  Hallstadt  in  Austria,  also  in  Hunfarj,  Switserland,  Italj^Spain, 
Ac  It  is  abundantly  deposited  at  the  hot  springs  at  Cirabad.  At  Kailua,  on  HiBwai» 
Sandwich  Islands,  abundant  in  a  cavern,  and  forming  from  the  action  of  Tokanic  boat  iiid 
gases  on  salt  water;  effloresces  with  other  salts  on  the  limestone  below  the  Own— a 
Falls,  Rochester,  N.  T. 

The  artificial  salt  was  first  discovered  by  a  German  chemist  by  the  name  oi  Glaidber, 
and  hence  its  name. 

ASTRAKANITE,  i2oM. 

In  imperfect  prismatic  crystals,  whitish  and  translucent. 

ComjHmH4m^1ig^iftiS+i&.    Analysis  by  G.  Boee : 

iSraS  41*00,    iSlgS  86-18,    S  21*66,    HgOl  0*88,    Gypsum  and  sand  1*76. 
From  the  salt  lakes  east  of  the  mouth  of  the  Volga. 

REUSSIN,  XartUtk 

In  white,  flat,  six-sided  crystals,  and  also  acicular,  in  radiatii^ 
groups.  Also  as  a  mealy  efflorescence.  Color  white.  Taste  sa- 
Ene  and  bitter. 

ONiyoirilioft^AnalyfliB  by  BeoM,  (Orell's  AnnaL  1791,  ii,  18) : 

iSTaS  66-04,       ]i[gS  81*86,       OaG  219,       Gypsum  CK8L 
Am  tlM  Bi^gbbQiiioixl  or  Seidliti  in  BohMia. 


FOTASSA — 80DA. 
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THENARDITE, /.  L,  Ca»a$eea,  Ana  Ch.  Fhjs.  xzxii,811.    Anhydrous  Solphate  of  Soda. 

Trimetric.  Right  rhombic  prism,  fig.  72,  pi.  2,  M  :  M=125^; 
also,  figs.  75,  76,  pi.  2.  Cleavage  perfect  parallel  with  P  and  M ; 
most  so  parallel  with  P. 

H.=2 — 2'5.  G.=2-73.  Lustre  vitreous.  Color  white.  Trans- 
lucent Becomes  covered  with  a  white  powder  on  exposure  to  the 
ur. 

Cbrnpoti^toft.— KaSsSoda  56*1 2,  talphuric  add  48*38 ;  anal7»8  by  Oaaateca  Qoc  di) 
Anhj^ous  sulphate  of  soda  99*78,  cartxioate  of  soda  0*22.  Wholly  soluble  in  water. 
Colon  the  blowpipe  flame  deep  yellow. 

The  only  known  locality  is  Espartinas  in  Spain,  6  leagues  from  Madrid,  and  2^  from 
Aiaiques.    The  water  exudes  during  winter  Trom  the  bottom  of  a  basin,  and  becoming 


eoooentrated  in  the  summer  season,  deposits  crystals  of  thenardite.     This  species 

atedFrendi  diemist,  llienard. 


named  in  honor  of  the  celebrated 


OLAITBSRrrE,  BroHfftdart,  J.  des  Mines,  zxiii,  6.    Brongniartin,  v,  LeanK 

Monoclinic.  M  :  M  of  an  oblique  rhombic  prism 
=83^^  20',  P :  M=104°  15';  104°  11',  (crystal  from 
Vic),  Dufr^noy.  Secondary  forms,  similar  to  fig. 
101,  pi.  2 ;  another  variety  has  the  front  lateral  edge 
e  truncated  ;  P :  e— 137°  9',  e  :  e=  1 16°  20',  M  :  «= 
181^  40'.    Cleavage  perfect  parallel  to  P. 

H.=:2*5 — 3.  G.=2-75 — 285.  Lustre  vitreous. 
Streak  white.  Color  pale-yellow  or  gray.  Frac- 
ture conchoidal ;  brittle.     Taste  slightly  saline. 

Oom/N>«t/um.— :&a3+CaS=Sulphate  of  soda  5113,  and  sul- 
phate of  lime  48*87. 

Koball  obtained  from  a  specimen  from  Berchtesgaden,  sulphate  of 
soda  48-6,  sulphate  of  lime  61-0.  Crystals  from  Atacama  gaye 
Hajes  (Joor.  Best  Nat  Hist  Soc  iv,  498)  sulphuric  add  67'22,  soda  21*82,  lime  20*68, 
iroB  0'14=99*66.  In  water  it  loses  its  transparencj,  and  is  partly  dissolved.  On  lone 
eapoBure  it  absorbs  moisture  and  foils  to  pieces.  Before  the  blowpipe  it  decrepitates  and 
mdts  to  a  dear  glass.  On  charcoal,  it  first  whitens,  then  fuses  to  a  transparent  bead, 
which  becomes  opaque  on  cooling. 

In  crystals  in  rock  salt  at  Villa  Rubia,  near  Ocana  in  New  Castile ;  also  at  Aussee,  in 
Upper  Austria,  and  at  the  salt  mines  of  Vic,  in  France ;  and  in  the  ProYince  of  Tlura- 
paca,  Peru,  the  crystals  as  above  according  to  Teschemacher. 


KITRR    Nitrate  of  Potash.    Saltpetre.    Kalisalpeter. 

Trimetric.  In  rhombic  prisms ;  M  :  M  about  120° ;  often  hav- 
ing the  acute  lateral  edges  truncated,  and  the  acute  solid  angles 
deeply  replaced.  Generally  in  thin  crusts,  silky  tufts,  and  delicate 
acicular  crystallizations. 

H.=2.  G.= 1-937.  Lustre  vitreous.  Streak  and  color  white. 
Subtransparent.    Brittle.     Taste  saline  and  cooling. 

C(mpo9UwH.'---'tS=T0taBh  46*56,  nitric  acid  68*44.  Klaproth  obtained  for  an  Afri- 
eu  spedmen,  (Beit  i,  817X  Nitrate  of  potash  42*66,  sulphate  of  lime  26*46,  chlorid  of 
aUdom,  0^,  carbonate  of  lime  80*40=98*60. 


IM  DXBCKIPTITE   MnriSALOflT. 

DeflagntM  riridlj  on  bnnung  ooab,  uid  detmatM  vith  oomboatiUa  tabHtacm.  Dk- 
•oItm  eaalj  in  irato ;  not  Kitored  br  ezpoeure. 

Found  geDerally  in  minute  neeiil»-fcina  crrgUlB,  and  cnuta  co  the  mrbce  of  the  earth, 
on  walU,  rocks,  Jk,  It  fomiB  mbundjaill;  in  oertain  aoili  in  Spain,  Xgjpt  and  Fenia,  ea- 
peciallj  during  bot  wealher  nicceeding  imina.  It  b  aUo  maniifBctiirad  from  nfiB  wltve 
oOwr  nitnUea  (iiitKt«  of  liiue  or  magnena)  fonn  b  a  Bmilar  mantieT,  aod  bed*  eallad 
niinarif*  are  arranged  for  thia  purpose  in  n-aoce,  Oermanf,  Swodei^  Bvi^uy,  and  olbtr 
counbiea.  RefuMUUinalmatter,  al«o,putrifiedinaalcanooBMiUgive*[iMlo  the  nitnt* 
of  lime.  Old  plaster,  liziTiated,  affirdi  ^xnit  fi  per  cant,  of  nhra.  In  India  it  is  obtabied 
k  laise  qnantitiei  fbrthe  arta 

In  HaJisoD  count;,  Kentucky,  it  is  found  scattered  through  the  looee  earth,  corering  tt« 
bottom  of  a  laige  cave.    Other  nimilsr  cavenu  in  the  weatarn  part  of  the  United  Btataa 


Rhombohedral ;  R:R=I06°33'.  Cleavage  rhombohedral,  per- 
fect.   Id  efflorescences ;  also  massive,  granular. 

H.=l-5— a.  G.=a0964;  2290,  ffarapaca),  Hayes.  Lustre 
vitreous.  Color  white  ;  also,  reddish-orown,  gray,  and  lemon-yel- 
low. Transparent.  Rather  sectile.  Fracture  indistinctly  ooq- 
choidal.     Taste  cooling. 

Compotition.—'tliS=friUTe  add  ti-iO,  and  loda  SO-flO.  DeflamtM  on  dwraosJ  vlft 
Urn  violeDce  than  nitre,  and  alio  dellqnatMa,  eaoHOg  a  jeDow  li^it  Dfaaolriahittn* 
parts  of  TBter  at  60°  P. 

In  the  district  of  Tarapaca,  near  the  nortitem  fmtiw  of  Chili,  the  diypMrakteM 
leagues,  at  a  height  of  3,800  feet  above  the  sea,  is  covered  with  bed*  of  thia  Mlt  avmnt 
feet  b  thicknen,  along  vith  gjpeura,  cotninon  aalt,  glauber  salt,  ud  ranaina  of  leecat 
ahellH,  the  Uat  indicating  the  totnier  presence  of  the  sea.  (VidAm.  Jour.Bd.zx(i]^tTI^ 
J.  H.  Blake). 

In  18S7,  ISO.SOD  quintals  of  thia  salt  refined  were  shipped  Irom  Tqmqoe.  It  is  a]a» 
used  for  the  maoufkcture  of  nitric  add  and  nitie.  On  account  of  deliquaadng,  it  ia  vdt 
for  inaVivig  gunpowder. 

A.  A.  Hayes  obtained  for  maaees  oaUed«d  hr  Mr.  Blake,  Nhrata  of  aoda  A4-M,  wt 
jibte  of  soda  300,  common  mlt  S8-69,  iodic  salta  0-63,  ehells  and  marl  8«>=^>M0. 

ITATBON.    Oubooate  of  Soda.    Sonde  Carbonatie.    NatoriidM  HJMnl  Alk4  W. 

Monoclinic.  M  :M=76°28',P:  M=7I°n'.  H.=  l— 1-6.  G. 
=  1-423.  Vitreous  to  earthy.  White,  sometimes  gray  or  yeQow, 
owing  to  impurities.     Taste  alkaline. 

Comporifion.— ^aC-l-lod.    Efierreaces  strongly  vith  nibic  add 
Occur*  at  the  soda  lakea  of  %ypti  at  Debrecsin  in  Hungary,  and  in  Tuiooi  parti  tt 
Africa,  Aaia,  and  America.    Thi*  is  the  nifrs  of  the  Bible. 

THERHOKATRITZ,  Baid 

Trimetric.    In  rectangular  tables  with  beveled  sides.    Two  priiUM 
kM.re  the  angles  68°  50'  and  107°  60'.     Usual  as  an  efflorescenoe. 
H.=  l — 1-5.     G.=1'6 — 1-6.     Lustre  vitreous.     ColorlesB. 

-fTftO+fi— SodkBO-1,  carfoc«ueacidSfi't,vaterl4'S.    Bendaat  oMa^sd 

fi  tlwS  Naa  and  ottwr  ingrsdientSL 

18-8  I<H  S-i=100 

IB-B  IS  SI,  Earthy  matter  I-^lOO 
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TUs  is  the  move  oommon  salt  in  natare,  natrao  changing  to  it^  on  eflbreodng.  It  oc- 
ean at  the  Tarions  localitieB  of  natron. 

TBONA.    Sesquicarboiiate  of  Soda.    Prismatic  Naijron,  /.    Una 

Monoclinic.  M  :  T  of  a  right  rhomboidal  prism=108^  15'. 
Cleavage  orthodiagonal,  perfect.  Often  in  fibrous  masses  consist- 
ing of  a  congeries  of  minute  crystals. 

H. =2*6 — 3.  G.=2- 1 1 .  Lustre  vitreous,  glistening.  Color  gray, 
or  yellowish  white.  Translucent.  Taste  alkaline.  Not  altered 
by  exposure  to  a  dry  atmosphere. 

OMmNMttton.— ^a'0'+i£L  Analysis  hy  EkproOi,  (Beit  iii,  88),  Carbonic  add  88, 
ioda  87,  water  22*5,  sulphate  of  soda  2'5=:100. 

To  this  species  belongs  the  urao,  found  at  the  bottom  of  a  lake  in  Haracaibo,  S.  A., 
a  day's  kmmey  from  Merida.  Hie  specimen  analysed  by  Elaproth  came  from  the  proT- 
inoe  of  Suckenna,  two  days*  journey  from  Fezsan,  Africa.  It  is  found  at  the  foot  of  a 
mountain,  forming  a  crust  yaiying  from  the  thickness  of  an  inch,  to  that  of  the  back  of 
a  knife. 

OAY-LUSSITK    Natarocaldte. 

Monoclinic.  M :  M  of  oblique  rhombic  pri8m=68°  60',  P :  M= 
99P  B0\  Cleavage  parallel  with  M  perfect ;  parallel  with  P  less  so. 
The  crystals  have  usually  the  edge  e  truncated. 

H.=3 — 3.  G.=l-92 — 1-99.  Lustre  (obtained  by  fracture)  vit- 
reous. Streak  srayish.  Color  yellowish-white.  Translucent.  Ex- 
hibits double  retraction.  Fracture  conchoidal.  Extremely  brittle. 
Not  phosphorescent  by  friction  or  heat. 

OMM^Km^'oii.— ^aC4-CaC-j-5£[=Carbonate  of  soda  85*89,  carbonate  of  lime  88*^9, 
water  80*82=100.    Analyais  by  J.  R  Boussingault,  (Ann.  Ch.  Phys.,  vii,  [8],  488, 1848^ 

KaO  84*5,         CaO  88*6,         £[  80*4,        Clay  1*8=100. 

Heated  in  a  matrass,  the  crystals  decrepitate  and  become  opaque.  With  the  fluxes  H 
behares  like  carbonate  of  lime ;  dissolves  m  nitric  add,  with  a  brisk  eflfervescence ;  ptftfy 
Bohible  in  water,  and  reddens  turmeric 

Tliis  mineral  is  abundant  at  Lagunilia,  near  Merida,  in  Maracaiba  Its  orstals  are 
&semxnated  at  the  bottom  of  a  snmll  lake,  in  a  bed  of  day,  covering  urao.  The  nativea 
call  it  davoa  or  naiU,  in  allusion  to  its  crystalline  form.  It  was  named  by  Boussingault, 
in  booor  of  Gay-Luasac 

SYLYINE.    Chlorid  of  Potassium.    Muriate  of  Potash.    Kali  schwefelsiiures. 

Monometric.     In  cubes.    Cleavage  cubic.     Also  compact. 
H=2.    G. = 1  -9 — 2.   Color  white,  or  colorless.    Vitreous.    Solu- 
ble, taste  like  common  salt. 

Cbfitpos»<um.— EClssPotassium  62*64,  chlorine  4*7*46. 

Occurs  with  rock  salt  at  Hallein  and  Berchtesgaden,  and  also  at  Yesurius  about  the 
fcmaroles  of  the  volcano.  ' 

COMMON  SALT.    Rock  Salt    Muriate  of  Soda.    Chlorid  of  Sodhmi.    Natcnlkli 
Kodwals,  W.    Steinsala,  L,    Sonde  muriate,  K    Sal  geomie. 

Tesseral.    Figures  1,  2,  3,  4,  5,  7,  10,  plate  1 ;  cleavage  cubic, 
perfect.    Massive  and  either  columnar  or  granular. 
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H.=2-5.  G. =2*257.  Lustre  vitreoas.  Streak  white.  Color 
white,  also  sometimes  yellowish,  reddish,  bluish,  purplish  ;  often  col- 
orless. Transparent — ^translucent.  Fracture  conchoidal.  Rather 
brittle.    Taste  purely  saline. 

CompotUion, — ^Na01=0hloriiie  60*84^  sodimn  89^A.  Cemmonlj  mixed  with  Mme  nd- 
phaAe  of  lime,  chlorid  of  lime,  chlorid  of  calcium,  and  dblorid  of  myifwiiwn,  which  raider 
it  liable  to  deliqueaoence.  Analyses :  1 — 8,  Berthier  (Ann.  d.  lunes,  [1],  z,  269) ;  9, 
Foumel  (ib.  [4],  ix,  551). 


NaOl  HgOl 

1  Vic,  white,  99*8  — 

2  "    grayish,  97*8  — 
8     "    ffratf,  90*8  — 

4  "    red,  99-8  — 

5  Marennes,  MAitM A,  97'2  0*4 

6  «          yellow,  96-70  0*28 
1        **          red,  96-78  0*68 

8  ••         green,  96-27  0-27 

9  Algiers,  97*8  1-1 


fTaS 


2-0        — 


CaS 
0-5 
0-8 
6-0 

1-2  — 

1-21  — 

1-09  — 

1-09  — 

—  SiUca 


—  Clay  0-2=100,  R 

—  1-9=100,  K 
2H)fi  0-7=100,  B. 
—  fi  0-2=100,  B. 
0-7=100,  R 
1-20=100,  B. 
0-85=100,  R 
1-57=100,  B. 

fi  0-6=100,  F. 


0-8 

0-66 

0-60 

1-80 

1-5 


A  purplish  blue  variety  owes  its  color  to  a  trace  of  iodine,  a  red  variety  to  ozyd  of 
iron,  and  another  to  infusoria.  Dissolves  in  three  ports  of  water ;  attracts  moisture,  but 
is  unchanged  in  a  dry  atmosphere.  When  heated,  it  usually  decrepitates,  owinff  to  water 
between  3ie  huninas ;  the  native  rock  salt,  containing  no  water,  fioses  at  ared  heat  with- 
out decrepitation. 

The  martintite  of  Karsten  (J.  £  pr.  Ch.  zzzvi,  127)  contains  9-02  per  cent  of  ■nl- 
phate  of  magnesia,  which  is  equivuent  to  10  parts  of  commcwi  salt  to  1  of  sulphate  ci 
magnesia,  a 

06mmon  salt  usually  occurs  in  extensive  but  irregular  beds  in  rocks  of  various  ages, 
associated  with  gypsum,  polyhalite,  day,  sandstone,  and  calcareous  spar ;  also  dissolved, 
and  fonning  salt  springs. 

In.  Europe  it  umially  occurs  in  the  new  red  sandstone,  or  associated  with  red  mail,  but 
it  is  not  confined  to  these  rocks.  At  Durham,  Northumberland,  and  Leicestershire,  Eng- 
land, salt  springs  arise  from  the  carboniferous  series ;  in  the  Alps,  some  salt  worin  are 
supplied  from  oolitic  rocks ;  the  iGunoas  mines  of  Cardona  and  Wielicxka  are  referred,  the 
Ibrmer  to  the  green  sand  formation,  and  the  latter  to  tertiary  rocks.  Salt  springs  also 
occur  in  vdcanic  regions.  In  the  United  States  the  brines  mostly  come  from  t^  sand- 
stones below  the  cou.  It  also  occurs  as  efflorescences  over  the  dry  prairies  of  the  Bockj 
Mountains,  and  California ;  and  in  most  desert  or  semi-desert  regions  there  are  numerous 
salt  lakes. 

Tlie  principal  mines  of  Eun^  are  at  Wieliczka,  in  Poland ;  at  Hall,  in  the  Tvrol ;  and 
along  a  range  through  Reichenthal  in  Bavaria,  HaUein  in  Saltsburg,  Halstadt,  Ldd,  and 
Ebensee,  in  Upper  Austria,  and  Aussee  in  Styria ;  in  Hungary,  at  MaimoixM  and  else- 
Tihen ;  in  Transylvania ;  Wallachia,  GaUicia,  and  Upper  Silesia ;  Vic  and  Dieuse  in 
France ;  Valley  of  Oardona  and  elsewhere,  in  Spain,  forming  hills  800  to  400  feet  high; 
Bex,  in  Switzerland ;  and  Northwich  in  Cheshire,  England.  At  Cheshire  it  oocun  in  a 
basm-shaped  deposit,  and  is  arranged  in  spheroidal  masses,  from  5  to  8  feet  in  diameter, 
which  are  composed  of  concentric  coats,  and  present  polygonal  figures.  It  is  but  little 
contaminated  with  impurities,  and  is  prepared  for  use  by  merely  crushing  it  between 
iron  rollers.  At  the  Austrian  mines,  where  it  contains  mucn  clay,  the  salt  is  dissolved  in 
large  chambers,  and  the  clay  thus  precipitated.  After  ten  days  or  a  fortnight,  the  wa- 
ter fully  saturated  with  the  salt,  is  conveyed  by  aqueducts  to  evaporatingtiouses,  and 
the  chambers,  after  being  cleared  out,  are  again  filled. 

It  also  occur*  forming  hills  and  extended  plains  near  Lake  Oroomiah ;  about  A]gerii^ 
abundantly ;  in  India  m  the  province  of  I^ihore,  and  in  the  valley  of  Cashmere ;  in 
China  and  Asiatic  Russia ;  in  south  America,  in  Peru,  and  the  Cordilleras  of  Grenada. 

In  the  United  States,  salt  has'been  found  fatnuDf  large  beds  with  gypsum,  in  YiigiBia^ 
Washington  Co,  18  miles  fhun  Abingdon,  and  m  the  Salmon  River  Mts.  of  Oregon. 
Brine  springs  are  very  numerous  in  tlw  Middle  and  Western  States.  The  most  famoM 
oi  these  sfviwi  are  at  Salina,  in  N.  T.,  in  the  Kenawha  Valley,  Va,  and  Mnd^gam, 
Ohio^  and  in  Kentucky.  The  salt  water  is  obtained  by  boring,  and  raised  by  means  of 
macfaineKy,  and  tfaeooe  oonreyad  bj  tioi^  to  the  boiinn^ 


POTAMA lODA. 

b^  thadbcot^^iliaBticaof  Mtifid*!  baat;  toaiBtiiiiai  by  Um  heM  (rf  itaun,  ud 
■omSj  br  axpomre  to  Ifaa  bast  of  ths  nm. 

The  fclWing  table  by  Prot  Beak  (JfiMnrfwyo/ JlTmrori,  p.  liaj.giwuttw  m 

of  briae  required  lot  %  iaibel  of  nit  tt  tlw  pnndpal  Milt  ipcmgi  m  tba  United  Bl 

Oalb.  Gdb. 

BO            Eenawhk,  Tiiff.  76 

»            Orand  lUnr,  &k.  80 

30            Ulimia  Hirer,  Ai^  80 

Jackiaa,  Obio,                           S18            Mcotenmu,  N.  Y.  70 

LodlM«e,Hna.                        180            Qrud  Bapkb,  Mich.  Sfr<«0 

St  Catherinea,  Upper  Oaiwdt,  ISO            Mnekingtmi,  Ohio,  M 

Zue«TiUe,Ohio,                          9S            Bilina— OU  valli.  40^6 

Ve-w  Weill,  80-86 


(WboDicadd,  0W7  0«09  0«01 

Oxrd  of  iron,  mlica,  and  (race  of  nrb.  lime,  ODOS  0-004  DW)8 

aofpliate  of  lime,  D-ISS9  0-4T8  0404 

Carbonate  of  lime,  0014  ODIT  0D18 

Cblorid  of  mBgaeaiuia,  0'04S  O-Qfil  0077 

Cblorid  of  caldom,  0088  0-104  0-17) 

Chkrid  of  Mdiom,  (pare  taltl  Is-£Se  14-OOS  14-886 

Water,  with  a  trice  of  orgaoic  matter,  etc         86-040  85841  86039 

Tiat  lakee  of  <alt  water  eiiat  io  rnanf  parta  of  the  world    Lake  Ilmpaaogo*  m  tb« 

Bodrr  noimtwna  4,200  feet  abore  the  level  of  the  sea,  ii  S.0O0  equare  milea  in  ana. 

The  Dead  and  Caapias  Seas  are  lalt,  and  the  waters  of  the  fbimer  contain  SO  to  S6  paita  ot 

MGd  matter  ID  100  parla.    Prof  Omelin,  wbo  analyied  a  portkn  of  these  waten  of  apa- 

dlagiKntf  I-S12,  Knmd  them  to  cootain  ddoriil  of  calcium  S-S8 6,  chloridof  magnaaliim 

11187,  dilond  of  sodium  7099,  nilpbale  of  lime  0O6S,  bnunid  of  magnesium  0-44S, 

4k>id  of  potasBum  lOSS,  cblorid  of  alumimmn  0-144.  ehlorid  of  anunadum  OOOT.iUorid 

<r  nan^aiMse  0'161=M'4SS,  with  76666  waler=10000a    Thia  reanlt  m giTcn  aa at 

kaad  by  Harcbaod,  to  orareepond  to  reecDt  attanic  wei^ta. 

BORAX    "nDcaL    Fouma.    Swaga.    Zala.    Borate  of  Soda. 

Monoclinic.  T  :  M=106°35',  M  :  P=90°:  M;e 


L 


=188^30', e: 8=87° 0'.  a:a=122°23'.  Cleavage 
rarallel  with  M  perfect ;  less  so  parallel  with  e. 
Compound  crystaJs ;  composition  parallel  with  M ; 
P:P=146'>50°. 

H.=3 — 2*5  G.  =  1*716.  Lustre  vitreous — ^resi- 
nooa ;  sometimes  earthy.  Streak  white.  Color 
white ;  sometimes  grayish,  bluish  or  greenish. 
Translucent — opaque.  Fracture  conchoidaJ.  Rath- 
er brittle.     Taste,  sweetish-alkaline,  feeble. 

f\Myiiiift'ria     fTaB*  |  l""fl— ft-rl-  16-87,  boracic  add  SB'6S,  water 
4f-I0.    BA  pnSs  up,  and  aftenvards  fuae*  to  a  transparent  Klobole,  «ucu  uw  kib 
^fir"     It  tasdoble  in  water;  the  solution  cbangearegetaUe  blues  to  green,    With 
iw  ati  biaalphate  of  poUah,  it  coin*  the  flame  aroimd  the  powder  a  dear  green. 

Bon»  was  originally  brought  froni  a  lake  in  lliibet,  cootauuDg  both  borax  and  < 
Bon  mH,  whi^  from  its  derated  sitaatioa,  ia  froien  the  greater  part  of  the  year. 
bnwx  ■  di^  in  missra  from  the  edges  and  sbalkiw  parts  of  the  lake,  and  in  tha  ee 
fg  K  dMrt  tr""  tbs  boles  thus  made  are  again  filled.  This  crude  borax  was  txtc 
mt  to  Eanpe  ondar  the  name  of  tincal,  and  there  porifled.  It  ia  dow  esMoMr^ 
ftcMtbabencic  acid  of  the  Tuscany  lagocDa,  by  the  readdcaof  IhisacidcmCMb" 
mk.    ItbaalsobeenfoimdatthemtM«ofmasiinPera,aDdalsainCayloa. 

nns  salt  is  emjdoyed  b  serefal  metallui|;>cal  operaticns  as  a  flu,  is  scanetlmea  n 
mdMBiaonladtBaof  glaaaaiidpma,and  eztenmieljin  theproocMof  lalderiiig. 
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III.   BARYTA— STRONTIA. 

Baryta  and  Strontia  are  found  combined  with  sulphuric  and  caibonic 
acids ;  also  in  some  silicates,  as  the  zeolites,  brewsterite,  and  harmo- 
tome,  and  in  certain  ores  of  manganese,  especially  psilomelane  and  brmu- 
nite.  The  earths  have  high  specific  gravities,  and  give  the  same  pecu- 
liarity to  their  salts.  They  are  isomorphous,  and  may  also  replace  differ- 
ent oxyds  of  the  magnesian  series.  The  carbonates  of  baryta  and  strontia 
are  isomorphous  with  arrragonite,  one  of  the  forms  of  carbonate  of  lime, 
and  also  with  carbonate  of  lead,  while  the  sulphates  of  baryta  and  strontia 
are  in  like  manner  isomorphous  with  the  sulphate  of  lead.  Bromlite,  a 
carbonate  of  baryta  and  lime,  belongs  to  the  arragonite  series.  Moreorer 
it  is  the  same  compound  with  barytO'Cakite,  which  is  monoclinic. 

The  species  here  included  range  in  specific  gravity  between  3'5  and 
4*8.  None  of  them  are  soluble.  None  form  a  jelly  with  acids  or  give 
the  reaction  of  the  silicates.  The  stdphates  fuse  with  more  or  less  diff- 
culty  or  not  at  all,  and  are  insoluble  in  the  acids.  The  c€trbanates  efier- 
vesce  with  acids,  and  fuse  easily  or  not  at  all. 


HEAVY  SPAR.    Salphate  of  Barytes.    Hepatite,  Hom,    Barytine,  B. 
Aerheostein.    Bolognian  Spar.    Cawk.    Litheospore.    Allomorphite,  BraiL 
spath.    Stangenspath,   IV. 

Trimetric.     M  :  M =101^  42',  M :  c=140°  51',   M  :  «=129^  V, 

1  2 


ChMhira,  Coon.  Chobire,  Coon. 

P  :  a=14lo  4/  p  .  a'=1580  1',  P :  a"=12lo  46',  P :  e'=165o  26',  P :  e 
=  116°  39',  P  :  a=  127°  16',  a  :  «=  142^^  46'.  Cleavage  basal,  rather 
perfect,  lateral  less  so.  Imperfect  crystallizations,  in  globular  fbrms, 
fibrous  or  lamellar;  coarsely  laminated,  laminae  convergent  and 
often  curved ;  granular ;  colors  sometimes  banded  like  stalagmite. 
Crystals  usually  tabular. 

H.=2-5— 3  5.  G.=4  3— 4-72, 4-4864,  G.  Rose,  a  colorless  cm- 
tal.  Lustre  vitreous,  inclining  to  resinous;  sometimes  peany. 
Streak  white.  Color  white ;  also  inclining  to  yellow^  8|<^7>  l^**^ 
red,  or  brown.  Transparent  to  translucent— opaque.  Sometimes 
fetid,  when  rubbed. 
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Cbmpottitoik— &&=Sulphiiric  add  84*87,  and  baryta  66*68.  Ozyd  of  mn,  silica, 
eurbooate  of  lime,  and  alumina»  oocor  sometimes  as  impuritieap  and  lumliate  of  Btrontian 
is  a  common  ingredient  Freideben  found  8  per  cent  of  silica  in  a  Tanefy  from  Naaaaa ; 
and  Bammelsberg  15*12  per  cent  of  sulphate  of  strontia  in  another  from  GMnning ;  O.^ 
4*488.  The  AUamarphite  of  Breithaupt  contains  1*90  per  cent  of  sulphate  of  Ume. 
ffepatUe  is  an  impure  spar  aflbrding  a  fetid  odor  on  fiictioa  Decrepitates  befiire  the 
blowpipe,  and  dimcultly  fusible,  or  asilj  on  the  edgea  In  the  inner  flame  is  reduced  to 
a  solphoret  and  the  globule,  when  moistened,  smells  slightly  hepatic.  Not  acted  npoo 
bj  the  adds.  Does  not  tinge  the  flame  red  like  strootian  when  t^rted  with  muriatic  add 
and  alcohol 

Heary  spar  occurs  commonly  in  connection  with  beds  or  veins  of  metallic  ores.  It  is 
met  witn  in  secoodaiy  limestones,  sometimes  forming  distinct  veins,  and  often  in  crystals, 
akQg  with  oystallizatioas  of  lime  and  strootian. 

At  Dufton,  Enfl^d,  lai]ge  transparent  crystab  occur ;  one  of  them  of  a  tabular  form, 
m  Mr.  Allan's  cabinet,  weighs  forty-two  pounds,  and  measures  ten  inches  across  its  basal 
phne.  Some  of  the  most  miportant  European  localities  are  at  Felaobanya  and  Erenmitx 
m  Hungary,  and  Roya  and  Boure  in  Auveigne.  At  Freiberg  in  Sazonv,  a  variety  occurs 
oompoted  <k  indistinct  prismatic  crystals  aiKi  having  a  pearly  lustre ;  this  is  the  SUmget^ 
tpM  of  Werner.  Rounded  masses,  composed  of  diverging  columnar  partides,  occur  at 
Mount  FiBtemo,  near  Bolo^;na,  and  have  hence  been  called  the  Bologne%e  tiane.  At  Staf- 
fadshire  and  Derbyshire  is  found  an  opaque  massive  variety  of  an  earthy  appearance 
and  dirfy-white  color ;  this  variety  has  been  called  cawk. 

hi  Cheshire,  Conn.,  large  crystals,  sometimes  transparent,  occur  in  veins  of  red  sand* 
stone  with  vitreous  copper  and  green  malachite.  Otlier  similar  localities  are  at  Berlin, 
Vlumington,  and  Soutmngton,  of  the  same  State.  A  massive  variety,  indistinctly  and 
very  ddoeatdy  fibrous,  and  with  banded  shades  of  reddish,  grayish,  and  yellowish  snades 
ooenrB  in  large  masses,  at  Pillar  Point,  opposite  Sacketf  s  Harbor,  N.  Y.,  coostitutiitf  a 
vdn,  two  to  three  feet  thick,  in  compact  limestone.  Laige  slabs,  when  polished,  are  often 
cniite  beautifuL  Earthy  and  foliated  varieties  ore  found  at  the  Perkiomen  lead  mine,  in 
Ftansylvania.  At  Sccmrie,  N,  Y.,  a  fibrous  variety  occurs  with  carbonate  of  lime,  and 
the  two  are  often  mechanically  mingled.  In  St  Lawrence  Co.,  N.  Y.,  fine  tabular  crys- 
tals oocur  in  De  Ealb,  at  Fowler  with  specular  iron,  at  the  Parish  ore  bed  with  calc  spar 
and  specular  u-on,  and  on  the  banks  of  Laidlaw  lake  in  Rossie :  and  the  crested  barytes 
is  found  at  Hammond,  with  crystaU  of  iron  pyrites.  At  Wolcott,  Wayne  Co^  near  the 
stratum  of  lenticular  iron  ore,  and  on  the  soutii  side  of  the  Mohawk,  opposite  Little  Falls, 
are  other  localities  of  some  interest ;  also  at  Hatfield  and  Leverett  m  Massachusetts  ; 
PSermoDt,  N.  H ;  Brown's  creek  and  Haysboro',  near  Nashville,  Tennessee,  and  the 
lead  mines  of  the  west ;  at  Perkiomen,  Pa.,  in  delicate  crystals :  also  at  Eldridge*s 
gold  mine,  in  Buckingham  Co.,  Y ii^inia,  and  three  miles  S.  W.  from  Lexington,  in  Bock- 
bridge  Ca ;  a  beautuul  white  variety  is  found  on  the  plantation  of  J.  Hord,  Esq.,  Fau- 
quier Co.,  Virginia. 

The  white  varieties  of  heavy  spar  are  ground  up  and  employed  as  a  white  paint,  either 
akne  or  mixed  with  white  lead. 

DREELITE,  Jhtfrinay,  Ann.  de  Ch.  et  de  Ph.  Ix,  102. 

Rhombohedral.  R  :  R=93^  or  94°.  Cleavage  rhombohedral, 
in  traces  only. 

H.=3-6.  G.=3'2 — 3'4.  Lustre  pearly ;  splendent  on  a  surface 
of  fracture.    Streak  and  color  white. 

CbmpostKon^— 0aS+86a3.  Analysis  by  Dufrdnoy,  (loc  dt): 
fiffl  61-78,    CaSU-27.    CaC  805,    5i  9-71,    512-40,    Ca  1-62,    fi  2-81=100. 

Id  small  nnmodified  crystals,  disseminated  on  the  sur&ce,  and  in  the  cavities  of  a 
UMrtouse  rock,  at  Beaujeu,  France,  Dep.  of  the  Rhone. 

B  was  named  by  Dufr^noy  in  honor  of  M.  de  Dr6e,  a  liberal  patron  of  scienoo. 

Tbomion  has  amuyaed  anouer  compound  of  the  sulphates  of  Hurta  and  lime^  (Min.  i, 
106),coosiBtmgof  71'9ofthe  finmer  to  £8'1  of  the  latter;  it  was  Mm  Hurawgiie  in 
Yorlnliire. 
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CELESTINE.    Sulpbate  of  Strootiaa    Zolettiiie,  Wem.    CSMm, 

Trimetric.    M  :  M  of  riiombic  pri8m=104**— 104^  SCK;  Via- 


S.  Ldwbto. 


128°  r,  a  :  a^lOS^  68'.  P :  a=14(H^  42',  a :  a=780  85'.  P :  a'=ia7^ 
45',  a :  a'= 162°  57'.  Cleavage  distinct  parallel  with  M,  less  so  par- 
allel with  P.  Also,  fibrous  and  radiated;  sometimes  globular ;  ooo»- 
sionally  granular. 

H.=3 — 3-6.  G.=3-92 — 3-963.  Lustre  vitreous,  sometimes  in- 
clining to  pearly.  Streak  white.  Color  generally  white,  often  faint 
bluish  or  reddish.  Transparent — subtranslucent.  Fracture  im- 
perfectly conchoidal — uneven.     Very  brittle. 

C^/K>n<t<m.---dr5=Sulphiiric  add  48-64^  and  strontia  56*36.  Often  mized  with  ear  • 
^booate  of  lime,  sul^iate  or  baryta,  or  oxyd  of  iron.  RB.  becomes  opaque  and  daemi- 
tales ;  on  charcoal  m  the  outer  flame  fuses  rather  easily  to  a  milk-white  alkaline  glohiua. 
Phosphoresces  when  heated. 

Oeiestine  is  usually  associated  with  secondary  or  transition  limestone,  or  seooodaiy 
sancktone.  It  also  occurs  in  trap  rocks  and  in  l>eds  of  gypsum,  in  which  it  is  oHeo  aaao- 
dated  with  sulphur. 

Sicily,  at  Qirgenti  and  elsewhere,  afibrds  splendid  groups  of  crystals  along  with  till- 
phur  and  gypsum,  fine  specimens  are  met  with  at  Sex  m  Switxerland,  and  Conil  in 
Spain ;  at  Domburg  near  Jena ;  in  the  department  of  the  Garonne,  France;  in  the  Ty- 
rol; Retxbanya,  Hungary ;  in  Semaja  Oora,  Russia.  A  fibrous  variety  of  a  blue  eolor 
occurs  in  day,  at  JDombui^,  near  Jena.  Also  found  at  Aust  Ferry,  near  Bristol ;  in  tnp 
rocks  near  Tamtallan  in  East  Lothian ;  near  Knaresborough  in  Yorkshire,  and  at  ^--"— 
in  Hanover. 

Beautiful  specimens,  finelv  crystallized,  of  a  bluish  tint,  are  found  in  compact  Ue 

about  Lake  Erie,  particularly  on  Strontion  island,  where  the  rock  abounds  in  splendid 
erystalliiations.  Sooharie  and  Lockport,  N.  Y.,  have  also  afforded  good  spedmeoe;  abo 
tlie  Roftfie  lead  mine,  N.  Y. ;  Chaumont  Bay,  Depeauville  and  Stark,  (mrm  of  Jamae 
Colli),  New  York.  A  blue  fibrous  celestine  occurs  near  Frankstown,  Logan*e  Yallej, 
Huntington  Go.,  Pennsylvania.  At  the  latter  place  it  is  aasodated  with  peed  eper  nd 
anhydrite. 


Baryto-telettine, — Dr.  lliomson  separates  finom  the  above  spedes  the  radiated 't 

tine,  from  Drummond's  Island,  Lake  Erie,  and  Kingston,  U.  G.  An  analysis  mede  Ib  IAi 
laboratory  gave  sulphate  of  barytes  86195,  and  sdphaie  of  strontian  68-204^  with  alH- 
tie  iron  and  water.  H.=:2*V6.  G.=8^1.  Golor  white,  with  a  bluish  tint; 
laimnatiwl,  lamintt  divefgeni  A  aimilar  varie^  fronNdrten,  Hanover, eontaio 
fagtoQcniMr,  26pff  oentofaulphateof  beiTta. 
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WTTHEBITE,  Werner.     WUherinff,  FhiL  TnuM.  1784,  p.  298.    Oarbooate  of  Barytei. 

Barolite. 

Trimetric.  M  :  M=l  18^  30',  M  :  e=  149°  16',  i:  a"= 145°  80', 
i :  a=  126°  16',  e :  a'= 1 10°  80.  Cleavage  lateral, 
imperfect.  Compound  crystals,  composition  pro- 
ducing hexagonal  prisms  similar  to  those  of  arra- 
gonite.  Imperfect  crystallizations,  in  globular,  tube- 
rose, and  botryoidal  forms ;  structure  either  col- 
umnar or  granular  :  also  amorphous. 

H.=8— 3-76.  G.=4-29— 4-30.  Lustre  vitre- 
0U8,  inclining  to  resinous.  Streak  white.  Color 
white,  often  yellowish,  or  grayish,  Subtranspa- 
rent — translucent.     Fracture  uneven.    Brittle. 


Owiponfion.— &iC=OBrboDic  add  22*41,  baiyta  77*59.  KR 
dacrepitatea,  and  melts  easily  to  a  translucent  globule,  which  becomes  opaque  white  on 
oooling.  On  charooal  boils  violenUj,  becomes  caustic  and  is  absorbed  DissolYes  with 
tttenreaoBDce  in  dilute  nitric  or  muriatic  acid.  The  SulpKato-carboHote  of  bofyta  of 
TlioDisoii,  (Min.  i,  106),  from  ]&rownley  Hill,  Cumbeiiand,  contains  S4'80  of  sulphate  of 
httyta;  formu]ai=2fiaC+&»-  G.=4'141.  The  specimen  oooaisted  of  a  congeries  of 
kige  aix-cided  prisms  terminated  by  low  six-sided  pyramids. 

wltherite  was  first  observed  at  Alston  Moor  in  Cumberland,  associated  with  galena, 
Wk  TfliDB  traTening  the  coal  formation.  The  fibrous  translucent  variety  occurs  at  Angle- 
auk  in  Lancashire.  Tamowitz  in  Silesia ;  Szlana,  Hungary ;  Saltsburg,  and  Neuborg, 
Analria;  Peggau  in  Styria ;  Barnaul,  Russia,  in  the  Altai ;  some  places  in  Sicily ;  and 
Hie  mme  of  Arqueros,  near  Coquimbo,  Chili,  are  other  localities. 

This  mineral  is  poisonous,  and  is  used  in  the  north  of  England  for  killing  rats. 


STROKTIANITE.    Carbonate  of  Strontian.    Strontites.    Strontiane  Carbonat^e,  ^. 

Eomionite,  TTtonuon. 

Trimetric;  M  :  M=117^  W;  M  :  6 
=  121°  20',  e'  :  e'=108o  12'  e  :  e'=I440 
20'.  Crystals  often  compound,  like  those 
of  arragonite.  Surface  r  usually  striated 
parallel  to  the  shorter  diagonal.  Cleavage 
lateral,  nearly  perfect ;  in  traces  parallel  to 
i.  Imperfect  crystallizations,  in  columnar  globular  forms ;  also 
fibrous  and  granular. 

H.=3-S— 4.  G.=3-605— 3-713.  Lustre  vitreous;  inclining  to 
resinous  on  uneven  faces  of  fracture.  Streak  white.  Color  aspar- 
agus green,  apple-green  ;  also  white, jzray,  yellow,  and  yellowish- 
brown.     Transparent — translucent.     Fracture  uneven.     Brittle. 

Compodtion, — SrC=CJarbonic  acid  29*93,  and  strontia  70-07. 

Thomson  found  the  two  varieties  from  Strontian  to  contain  6  to  8*64  p.  c.  of  CaC ; 
and  another  from  the  United  States,  named  by  him  Ihnmoniiey  in  honor  of  Prof  Em- 
mom,  afforda  12*6  per  cent  of  CaO ;  also  specimens  from  Clausthal  contain  6^  per  cent 

RB.  melts  on  the  edges  and  then  swells  out,  emitting  a  brilliant  light,  and  in  uie  redn- 
CBg  ibme  straogly  l^ted,  gives  the  flame  a  reddiui  tinge :  assay  gi?ea  an  alkaline 


JSHerrmem  with  nitric  and  muriatic  adds.    Flaper  wet  with  the  solntknia  these  acids 
and  drifld,  hnnis  with  a  nd  ilasM. 
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StrontUnite  was  fint  obaerved  at  Strontiao  in  Argyleflhire,  in  ydna  irayening  gneiH, 
along  with  galena  and  heav^  spar;  it  oocun  there  in  stellated  and  fibnos  groiip8»  mntf 
in  perfect  crystals.  Yorkalure,  England  ;  Oiant^s  Causeway,  Ireland ;  Clansthal,  in  the 
Hartc  ;  Braunsdorf^  Saxony ;  Leogang  in  Saltsboig,  Austria,  are  other  localitiesL 

In  the  United  States  it  occurs  at  Soohaiie  in  granular  and  columnar  maaaea^  and  alan 
in  crystals,  forming  nests  or  geodes  often  laige  in  the  hydraulic  limestcoe,  asanciited 
with  neayy  spar,  iron  pjrritea,  and  calc  spar.  At  Muscaloi^  Lake  a  fnaastve  andtbiw 
variety  of  a  white  or  greenish  white  color,  is  sometimfle  the  matrix  of  fluor  spar.  OImm- 
mont  Bay  and  Theresa,  in  Jefiferson  Co,  N.  Y^  are  other  localities.  MaasiTe  strootiaaili 
has  been  found  by  Mr.  James  Heron,  at  Warwick,  N.  Y. 

BaryttrontianiU  from  Stromness,  in  Orkney^  oonsiats  of 

grO  62-6,        6aS  27*6,        CaO  2*6,  and  oxyd  of  iron  0*1. 
It  is  supposed  to  be  a  mechanical  mixture. 

BARYTO-OALOITE,  Brooke,  Ann.  PhiL  yiii,  114, 1824.    BicalcareoH»rbonate  of  BHytot 

of  Thornton, 

Monoclinic;  M  :  M=106o  55',  P  :  M=102o  50', 
o :  0=95°  1\\  M  :  6=143°  27'.  Cleavape  perfect  par- 
allei  with M  ;  less  easily  efiected  paralleiwith  P ;  only 
the  lateral  observed  by  Levy ;  also  massive. 

H.=4.  G. =3-6363 — 3*66.  Lustre  vitreous,  in- 
dining  to  resinous.  Streak  white.  Color  white,  gray- 
ish, greenish,  or  yellowish.  Transparent — translu- 
cent.   Fracture  uneven. 

(7om/M>n<um.— ]baC4-CaC»0arbonate  of  baryta  66*2,  carbonate  of 
lime  88*8=100.  Analyses:  1,  Children,  (Ana  rhiL  yiii,  116);  2,  De- 
lesse,  (Ann.  Ch.  Ph.  [3],  xiii,  425). 

fiaO  Cad  Si 

1.  66-9  88'6  — =99-6 

2.  66*20  81*89        0-27»98'86 

63.  alone,  infusible.    With  borax,  or  salt  of  phosphorus,  fuses  to  a  transparent  ijiam 
The  glass  with  borax  has  a  hyacinth  color,  but  loses  the  tinge  in  the  oxydating  flamti 
Occurs  at  Alston  Moor  in  Cumberland,  both  massiye  and  crystalliaea 

BROMLITE,  Johfuton,  PhiL  Mag.  yi,  1,  and  zi,  46.  ThotMon,  ibid,  x,  878,  and  Rae^  of 
Oen.  ScL  i,  378.  DelesMc  and  Dudoiteaux,  Ann.  Ch.  Ph.  [8],  xiii,  426.  Alatanil^ 
Breitkaupt. 

Trimetric;  M  :M=118°  60',  Descloiseaux.  In  compound  orys- 
tals ;  form,  double  six-sided  pyramids,  with  angles  122^  30',  aiid 
143^  ;  reentering  angle  of  macles  178^  5V.    Cleavage  indistinct 

H.=2-6.  G.=3-718,  Thomson ;  8-706,  Johnston.  Lustre  vit^ 
reous.  Color  snow-white.  Translucent.  Fracture  granular  and 
uneven. 

Com;K)«t<um.— 6aC-f  CaC,  like  Baiytocaldte. 

&iO  CaO  6rO  AiO  5i 

1.  60-68  8019             —  918            — 

2.  62166  80-290  6*641  —            — 
8.    66-31  82-90  1*10  —  0*20 

Disooyered  by  Johnston  in  the  lead  mine  of  FaOowfield,  near  Hexham,  VoKQaMBBlbtt^ 
land ;  and  afterwards  at  Bromley  Hill,  near  Alston,  whence  the  name  BrondiU  f^wm  W 
Tbomsoa  The  Ibrm  is  like  a  aaooiidary  of  Anagomta  or  Witherita^  and  tfat  iqgfii 
M-.MdifEers  bat  20' from  that  (tf  Witherite.    (See  figwe  8,  plait  4> 


—=100,  llioinaoiL 
— =  99-087,  JofaoitQB. 
016=  99-67,  DeleMtt. 
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IV.  LIME— MAGNESIA. 

Lime  does  not  occur  natlTe.  It  is  found  alrandantlj  as  a  carbonate, 
constitating  thus  the  ordinary  limestone  and  marbles.  As  a  snlphate,  it 
forms  gypsum  and  anhydrite.  It  also  exists  in  combination  with  phospho- 
ric, arsenic,  antimonic,  tungstic,  titanic,  and  colnmbic  acids.  Also  with 
silica  as  a  silicate  of  lime  in  tabular  spar,  dysclasite,  apophyllite,  datholite, 
and  some  allied  species  ;  in  the  geoUteSf  heulandite,  laumonite,  stilbite, 
epistilbite,  thomsonite,  edingtonite,  phillipsite,  lime-mesotype,  prehnite, 
chabazite ;  in  anorthite,  and  labradorite,  scapolite,  latrobite,  gehlenite  ;  in 
epidote,  idocrase,  and  /rarnet ;  and  in  angite,  hornblende,  and  many  other 
silicates,  it  replaces  magnesia.  Besides,  there  are  fluorids  and  chloride  of 
calcium. 

Magnesia  exists  pure  in  the  mineral  perklase*  It  is  also  abundant  as  a 
carbonate,  but  occurs  more  commonly  along  with  lime,  constituting  dolo- 
mite ;  it  is  also  met  with  combined  with  phosphoric,  sulphuric,  and  nitric 
acids  ;  it  characterizes  a  large  number  of  hydrous  silicates,  allied  to  talc 
and  serpentine ;  and  exists  also  in  the  anhydrous  silicates,  augite,  horn- 
blende, chrysolite,  boltonite,  chondrodite  ;  and  in  combination  with  alumi- 
na it  forms  spinel. 

Lime  and  magnesia  are  isomorphous,  as  already  explained.  Yet  there 
are  large  classes  of  compounds,  as  the  zeolites  and  feldspars,  in  which 
nuLgnesia  seldom  takes  the  place  of  lime.  Carbonate  of  magnesia  and  lime 
mingle  in  various  proportions  under  a  common  crystalline  form ;  and  these 
pass  80  gradually  into  carbonates  of  iron  and  manganese,  that  the  rarieties 
are  separated  with  difficulty ;  carbonate  of  zinc  belongs  to  the  same  group. 

In  the  species  here  concluded,  G.aB2 — 3*75.  H.  usually  not  exceeding 
5  ;  rarely,  for  compounds  of  magnesia,  6  or  8.  For  the  blowpipe  reactions 
of  magnesian  compounds,  see  page  163. 

The  carbonates  are  insoluble  and  infusible,  and  effervesce  with  acids, 
(when  pulverized  and  heated,  if  not  otherwise).  H.  not  above  4.  The 
sulphate  of  lime  is  insoluble*  and  fusible  ;  the  sulphate  of  magnesia  is  sol- 
uble with  a  bitter  taste.  The  phosphates  are  insoluble  and  fuse  witk 
difficulty.  The  fluorids  phosphoresce,  and  fuse  with  difficulty,  and  with 
acids  give  the  reaction  of  fluorine  ;  H.aB4 — 5*5.  The  borates  give  the 
reaction  for  boracic  acid.  H.=sl  to  2  and  G.as2  when  hydrous  ;  H.^7 
— 8,  and  G.aBs2'9 — 3*4,  when  anhydrous  and  magnesian  alone. 

The  arsenates  are  fusible  or  infusible,  and  on  charcoal  give  off  alliace* 
onsfomea;  soluble  in  acids ;   H.asl'd — 3.     G.ss2*6 — 3. 

*  T%9  si^^faste^  pbupfaat*  sod  fluoricl  of  fim^  are  loluble  in  ntete  qMBtslies. 
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PERICLASE.    Periclasia,  Scacehi,  Mem.  Min.  Naples.    PeriUaee,  Ikmowr, 

MoQometric.    In  cubes  and  octahedrons,  and  also  in  dissemina- 
ted grains.    Cleavage  cubic,  perfect. 

U.=nearl7  6.  G.sb3-674,  Damour.  Color  grayish  to  dark-green 
Transparent  to  translucent. 

CamptmHon, — ^IJilg,  or  magnesia,  with  1  part  in  25  of  protosjd  of  iroo.  Analytsi:  1 
Scaochi,  (loc.  cit) ;  2,  S,  4,  6,  Damour,  (Ann.  d  M.  [4],  ni,  S60,  and  BolL  8oc  GeoL  da 
France,  1849,  p  818). 

1.  %  89*04      ]^e  8-56=:9'7*60,  Scaochi 

2.  92*57  6*94,  insoL  O'SO^IOOSY,  Damour. 
8.              91*18             6-80,     **     210=  99*58,  Damour. 

4.  98-86  5*97=99*88,  Damour. 

5.  98*88  601=99*89,  Damour. 


RB.  infusible.    When  pulverixed  dissolves  slowly  in  nltrio  add,  but  rapidly 
heated.    Moistened  on  test  paper  shows  an  alkaline  reactioa 

OocuTB  disseminated  through  a  white  lamellar  carbonate  of  lime,  and  also  io  wptM  of 
clustered  crystals,  on  Mt  Somma. 


BBUCITE.    Native  Hydrate  of  Masnesia,  Bruce's  Mm.  Jour,    i,  26.    Native ^ , 

CfUav.    Talk  Hydrat    Magnesia-hydrat    Magn^e  Hydrat^e,  H,    Ndulri^  Aaii- 
anthoid  Magnesite,  NuitaU,  Am.  Jour.  ScL  iv,  19, 1822. 

Hexagonal.  In  six-sided  tables  with  the  edges  replaced  ;  and  alto 
foliated  massive.  Cleavage  eminent,  basal,  Tolia  easily  separable. 
Also  fibrous,  fibres  separable  and  elastic. 

H.=l-5.  G.=2'36,  Haidinger.  Lustre  pearly.  Streak  white. 
Color  white,  inclining  to  gray,  blue,  or  green.  Translucent — eub- 
translucent.     Sectile.     Thin  laminae  flexible. 

Compontion. — ^]f^]9[=Magnesia  69*67,  water  80*38.  Analyses  by  Bruce,  (Min.  Jonm. 
1,  26),  Fyfe,  (Ed.  PhiL  J.  N.  S.,  viii,  862),  yau<]|uelin,  (Ann.  du  Mus.  d^t.  Kalxi, 
167).  Stromeyer,  (UntersucL  p  467),  Thomson,  (Mm.  i,  157),  J.  D.  Whitney,  (Jour.  B  ' 
Soc.  Nat  Hist  1849,  p.  86). 

Hobok«n.  Hoboken.  Hobokan.  SwiiMnai.  Hobokeo.  SwinatMn.  JVkaalil 

Hg        70  69*75  64-0  66*67  68*845  67*98  62^9 

ft          80  80*25  29*0  3089  80*902  80*96  28*86 

An        —  1*57  0*687  )    , -^             

*e         —  2*5  118  0*116  f    ^**'  i*«6 

Ca         —  019            0  4-10 


100,  R    100*00,  F.       97*5,  V.    100*00,8.    100-000,8.  100*61,  T.      lOlHM^W. 

Kemaliteof  Hoboken  is  shown  by  Whitney  to  be  fibrous  bructte.  Goonell  (Ptm, 
Brit  Assoc,  for  1847)  obtained.  Magnesia  57*86,  water  27*96,  carbonic  acid  100,  m^OL  0^ 
protoxyd  of  iron  2*84 ;  but  his  specimen,  according  to  Whitney,  cootatned  caibooaia  oi 
magnesia  as  impurity.  Thomson  found  12|  per  cent  of  silica,  which  also  mosthani  ~ 
due  to  impurities. 

KB.  loses  weight,  becomes  opaque  and  friable,  but  does  not  fuse.    In  the 
gives  off  water.    Entirely  soluble  in  the  adds  without  effsrvesoenoe ;  gives  tha  teal  of 
maffnesia  (p.  168). 

Brucite  accompanies  other  masnesian  minends  in  serpentine.  Occurs  in  oonaidtnbla 
veins  traversing  serpentine,  at  Swinaness  in  Unst,  one  of  the  Shetland  Isles,  wfaera  il  ia 
sometimes  fouml  m  regular  crystalsL  It  is  also  found  in  the  same  rock  at  Hokta^ 
N.  J.,  opposite  the  d^  of  New  York.,  in  veins  whidi  are  sometimes  an  inch  in  wkMi ; 
also  in  jEuduumd  Co.,  N.  Y.,  and  od  the  peninsula  east  of  New  Bochelle,  WesteheatorOa 

Thk  ttUDfutl  was  diseovand  and  dasorib64  by  the  lata  Dr.  Bmca  of  New  YoriL 


UHB — mAQKWUA. 


VOLKKERITE,  Herniaim,  J.tpr.C 


1.4  tl. 


Hexagonal.     Cleavage  basal,  eminent,  lateral  distinct.    Also 
lamellar  massive. 
6.=3'04.     Color  white.     Lustre  pearly,  and  feel  greasy. 

Ow^untioit.— ]Slg%-fl5ft— Hagiieu*  St-fiS,  •Idbuiu  ISHe,  wmto  4810.  Aatij- 
ih  bj  Hennuui,         iig  SSGS,        Si  IT-BE,        3  tt-7e=100. 

In  B  DMtnn  yield*  mocb  vtitt.  B3.  ei^^tea  Moiewbat  and  gim  fmt  Ught,  bat 
ioftiBble.  A  vankrcae-rad  witiioobaltsolDtian.  With  the  fluxes  intaiDMCMiDd  sArdi 
ft  deu'  edorlesB  glua. 

Ocean  it  tbe  minen  of  SehiwJiimak,  dirtrict  of  Sktooat,  impUDtod  m  talo  Khkt  It 
■  namad  in  hooor  of  Captain  Volkner. 

Ilia  ipecle^  it  ■  tnie  aimiiinatf,  mi^t  b«  atnuiged  on  ■  IbDawing  p«g«  with  tli* 
■hmuDatCB  of  m*gne«u.  Tha  raemUuKC  in  dunctan  to  Indta  ii  lo  gntt,  that  w> 
Imtv  it  for  the  prewnt  ic  thta  place. 

Hydntalcite  at  Hochst«tter  (J.  C  pr.  Oh.  xxvii,  STB),  is  raferrsd  to  TolhDerila  bj  H«r- 
nun,  (ib.  zln.  237).    It  is  a  foliatad  pMrly  miowal,  tnniliKaot,  or  in  thm  folia  tnnap*- 
tnt,  with  a  greaaf  feci,  and  hardnuai— 80.    HodntBtto'  obtaoNd 
Si  12D0,       P»  e-eo,        iSfg  SeSO,        6  SS-OB,        0  IO-M,        inuluUe  l-!0=K'«a 

It  ooctm  at  Snarum  in  Norway. 


Monoclinic.  M  :  T  (right  rhomboidal  prisin)  =  113°  18';    P :  a=: 


106«  16',  a:a=14S'=>  28',  e:e=ni»14',  P:  e=J84<' 23',  P:e'= 
144*^  9'.  Cleavage  eminent,  parallel  to  P ;  parallel  to  M  much  less 
perfect ;  paraUel  to  T  difficult,  on  account  of  the  flexibility  of  the 
mineral  in  this  direction.  Compound  crystals :  composition  paral- 
lel to  each  of  the  three  primary  faces  ;  parallel  with  a  plane  trun- 
eating  edge  a :  a ;  parallel  with  a.  The  arrow-shaped  crystals  re- 
sult from  composition  parallel  to  T.  Lamellar-stellate,  lamellar 
and  granular  ;   often  massive,  and  sometimes  nearly  impalpable. 

H.=l-5— 2.    G.=2-26— 2-35;  2  33,  selenite.    Lustre  of  P pearly 

and  shining,  of  M  and  T  vitreous.     Massive  varieties  often  glisten< 

ing,  sometimes  dull  earthy.     Streak  white.     Color  usually  white  ; 

•ooMtimes  gray,  flesh-red,  boney-yellow,  ochre-yeilow,  blue :  impur* 
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varieties  often  black,  brown,  red,  or  reddish-brown.    Transparent 
—opaque.    Brittle  parallel  to  M. 

(7omjK>n/um.--CaS+2^=:Siilphiiric acid 46'49,lmie  82*64, water  20^.  B3.b600iiiei 
opaque-white,  exfoliates,  and  falls  to  powder.  At  a  high  heat  it  fuses  with  dificoltf  to 
a  white  enameL  The  white  powder  obtained  by  hont,  if  moisteiied,  sooo  beoamM 
very  firmly  solid.  No  effenresoeDoe  with  adds  wheii  pure.  Sohible  in  400  to  600  parti 
of  water. 

The  transparent  varieties  have  been  distinguished  by  the  name  BdeniU;  the  ftie 
massive  varieties  are  called  Afabatier  ;  the  fibrous,  Satin  Bpar,  SehamnkM  m  a  wi* 
ety  in  small  scales  of  a  pearly  lustre.  Oypeum  often  forms  very  extensive  beda  m  aaa- 
oiidary  countries,  and  is  also  found  in  terluuy  and  recent  deposits ;  oocasiooiUy  m  Cfy»- 
talline  rocks.  It  is  also  a  product  of  volcanoes,  occurring  about  fiimaroles  or  wliere  ml- 
phur  gases  are  escaping,  being  formed  from  the  sulphuric  acid  generated,  and  the  Ifane 
afforded  by  the  decomposing  utvas — ^lime  being  contained  in  augite  and  labradoiita  It 
is  also  produced  bv  the  decomposition  of  p3rrite8  wh«i  lime  is  present ;  and  oltflD  about 
sulphur  springs  when  sulphuretted  hydrogen  is  emitted,  this  gas  chanpng  through  reae- 
tion  with  vegetable  matter  into  sulphuric  acid.  Qypsum  is  also  deposited  oa  tha  erapo- 
ration  of  sea-water,  and  brines. 

Fine  specimens  are  found  in  the  salt  mines  of  Bex  in  Switseriand ;  at  Hall  in  tho  Ty- 
rol ;  in  the  sulphur  mines  of  Sicily ;  in  the  gypsum  formation,  near  Ocana,  in  Spain;  m 
the  day  of  Shotover  Hill,  near  Oxford ;  and  lurge  lenticular  crystals  have  been  met  whh  at 
Montmartre,  near  Paris.  Derbyshire  affords  the  fibrous  varieties.  Alabaster  oocnn  at 
Castelino  85  miles  from  Leghorn,  whence  it  ia  taken  to  Florence  for  the  manufactora  of 
vases,  figures,  <&c.    Gypsum  also  occurs  in  adcular  crystals  in  most  volcanic  regions. 

This  spedes  occurs  in  extensive  beds  in  several  of  tne  United  States ;  and  mora  partic- 
ularly New  York,  Ohio,  Illinois,  Virginia,  Tennessee,  and  Arkansas,  and  is  usually 
dated  with  salt  springs.    Also  in  Nova  Scotia,  Peru,  Ac 

Handsome  selenite  and  snowy  gypsimi  occur  in  New  York,  near  Lockport»  in 
along  with  pearl  spar  and  anhydrite ;  also  near  CamUlus,  Onondaga  County,  and  oeoa- 
sion^  crystals  are  met  with  in  the  vidnity  of  Manlius.  In  Ohio,  Ivge  transparent  ciya- 
tals  (fig.  1)  have  been  found  at  Poland  and  Canfield,  TrumbuU  County:  in  Ifarylaiid, 
huge  grouped  crystals  on  the  St.  Mary's  in  day ;  also  near  the  mouth  of  the  Paitannt ; 
in  Iowa,  in  perfect  crystals,  in  ibe  shales  of  the  coal  measures  on  Cedar  river,  a  bnmdi  of 
the  Dee  Momes,  and  elsewhere  on  the  latter  river.  Selenite  and  alabaster  occur  in  Da- 
vidson County,  Tennessee,  and  large  beds  of  gypsum  with  rock  salt  in  WaahingtOD  Goon- 
ty,  Virginia,  eighteen  imles  from  Abingdon.  In  the  Mammoth  Cave,  Keotoopf,  it  pre- 
sents singular  imitations  of  vines,  flowers,  and  shrubbery,  (see  §  129). 

PUuter  of  Paris  is  gypsum  which  has  been  heated  and  ground  up.  It  is  xm&A  Ibr 
making  moulds,  taking  casts  of  statues,  medals,  <&&,  for  producing  a  hard  finish  oa  waOa ; 
also  in  the  manufieusture  of  artificial  marUe,  as  the  sca^hola  tables  of  Ledbom,  and  hi  the 
fflasing  of  porcelaia  Qypsum  a  also  employed  ibr  improving  lands.  The  utea  of  ala- 
baster are  well  known. 

The  fibrous  variety  when  cut  en  eaboehon,  and  polished,  reflects  light  similaily  to 
cat's  eye. 

NoTB.— The  ffvpsum  of  East  River,  Pictou,  Nova  Scotia,  according  to  Prof  W.  R  Jobii- 
ioo,  and  that  of  Southern  Virginia,  according  to  Prof  W^R  Rogers.  (Am.  Jour.  Sci  [2] 
V,  118. 1848),  contab  1  atom  of  water  to  2  of  sulphate  of  lune,  (2CaS-f  fi).  Tlie  paa- 
sage  of  anhvdrite  into  gypsum  is  exemplified  on  a  large  scale  in  many  pUu^  as  at  Aa 
Canaria  valley  and  at  Bex  in  Switzerkuiil,  (Blum,  Pset^  p.  24 ;  Am.  Jour.  Sd.  xlvifl,  tf X 
and  the  compound  here  described  may  have  been  formed  in  the  course  of  the  ' '^  ~ 

ANHYDRITE.    Cube  Spar,  Muriadte,  W.    Karstenite,  Hau$,    Vulpinita 

Sulphate  of  Xiime. 

Trimetric ;  forms  rectangular ;  common  form  similar  to  fig.  70, 
plate  2.  M :  e=140^  4';  also  with  planes  on  the  angles,  inclined  to> 
wards  m  ;  B  on  each,  153^  50',  143°  37',  124^  10'.  Cleavage  per- 
feet  parallel  to  the  sides  of  a  rectangular  prism,  less  so  paralld  to 
the  base.    Also  fibrous,  lamellar,  granular,  and  sometimes  impid- 
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pable.    The  lamellar  and  columnar  varieties  often  curred  or  oon« 
torted. 

H.=3— 3*5.  G. =2*899 — 2*957.  Lustre  somewhat  pearly,  par- 
allel to  M  and  M :  vitreous  parallel  to  P»  and  in  the  imperfectly 
crystallized  varieties,  vitreous  inclining  to  pearly.  Streak  grayish- 
white.  Color  white,  sometimes  with  a  grayish,  bluish  or  readish 
tinge;  also  brick-red.  Fracture  uneven  ;  of  finely  lamellar  and 
fibrous  varieties,  splintery. 

OompotUum, — (}tS=JJme  41*26,  sulphunc  add  68*76.  KB.  whitens,  but  does  not  ex- 
fiifiBfee^  and  is  finallj  ooyered  with  »  finable  enameL  With  borax,  <]UsBolves  with  eflbr- 
TBSoepee  toa  transpareDt  glass,  beoominff  jeDow  or  browniah-jenow  oo  coo^ig. 

AniliydiHe  often  attracts  moisture,  sikI  assumes  an  appearance  somewhat  resembling 
gjnam.    It  is  readily  distinguished  b^r  its  deavage. 

Anhydrite  has  been  yariocisly  denominated  muriaeite,  anhydrite,  tripe  tt<m$,  (j^eMu- 
tM),  acoofding  to  its  stmctnre ;  the  first,  "vdien  OTBtallixed  in  broad  tameUie ;  the  sec- 
ond, iHien  granular ;  and  the  third  when  oompoeed  of  contorted  partides.  Vvlpinite  is 
a  alioeoas  nuie^,  containing  8  per  cent  of  silex,  and  havine  the  hardness  S'6.  Pseudo- 
morphs  in  eobes,  mutatire  of  rock  salt,  have  been  described  by  Haidinger. 

OrystaUiwd  anhydrite  occurs  at  the  salt  mines  of  Bex  in  Switserland,  and  at  SalU- 
bnrg  near  Hall  in  the  Tyrol  At  Aussee,  both  crystalliied  and  masaire,  the  latter  brick- 
red.  Also  at  Sulz  on  the  Neckar,  in  Wiirtemberg ;  at  Bleibe^  in  Carinthia ;  at  Lune- 
hmg,  Hanover ;  at  Lauterberg  in  the  Harts ;  at  Kapnik  in  Hungary ;  at  Ischl  in  ITp- 
psr  Austria;  and  at  Berdite^^en  in  Bavaria.  The  variety  ^ilroM^n  has  been  found 
prinrtpaUy  at  Widicska  in  Poland.  The  Vulpinits,  hem  V ulpino,  Italy,  acbnits  of  being 
cot  aiid  polished  for  ornamental  purposes. 

In  Ute  United  States  it  has  been  found  at  Lockport,  N.  Y.,  of  a  fine  blue  color,  in  geodes 
cf  Uack  limestfine,  accompanied  with  crystals  of  calcareous  spar  and  e^psum.  'Hie  de- 
composed variety  has  also  been  observed  at  the  same  place,  forming  a  uiin  incrustation  on 
tta  loliaied  variety,  and  also  between  the  folia.  In  Nova  Scotia  it  forms  extensive  beds 
at  tbe  estuaiy  of  uie  Avon  and  the  St  Croix  river,  and  is  common  elsewhere,  associated 
wifli  gypsum,  in  the  carboniferous  formatioo. 

EPSOMTTE,  Beud.    Epsom  salt    Bittereala,  Wem,    Sulphate  of  Magnesia. 

Trimetric  ;  M  :  M=90®  38',  figure  72,  pi.  2,  also  figure  75,  pi.  2, 
the  planes  e  being  enlarged,  and  the  acute  lateral  edges  also  re* 
placed.  Other  crystals  have,  in  addition,  the  obtuse  lateral  edges 
truncated.  Cleavage  brachydiagonal,  perfect.  Also  in  botryoidal 
masses  and  delicately  fibrous  crusts. 

H.=2*25.  G.= 1-761.  Lustre  vitreous— earthy.  Streak  and 
color  white.    Transparent — translucent.    Taste  bitter  and  saline. 

Cbnipottlsoik— fig  S4-'7^=when  pore,  Magnesia  16*32,  solpharic  add  82*58,  water 
51*16.  BJBL  deliquesces,  but  is  difficultly  fusible  before  the  water  of  crystallisation  is 
driveD  off    Very  soluble  in  water.    Does  iK>t  efforvesce  with  the  adds. 

This  salt  is  a  frequent  ingredient  in  mineral  waters,  and  often  occurs  also  as  an 
cfflareaosnoe  on  rocks.  In  the  former  state  it  exists  at  Epsom,  whose  springs  have  lonff 
besn  fiunoas.  At  Idria,  in  Camiola,  it  occurs  in  silky  fibres,  and  is  hence  culed  A<nVmm 
by  the  woi^men.  It  is  also  obtained  at  the  gypsum  quarries  of  Montmartre,  near  IHuis; 
in  FHou,  Dep.  of  the  Aude,  France ;  in  Anragon  and  Catalonia,  in  Sipain ;  in  the  CcMrdil- 
lera  of  St  Juan,  in  Chili ;  and  in  a  grotto  in  Southern  Africa,  where  it  forms  a  layer  1^ 
iodies  thick.  The  aalt  from  this  last  locality  was  analyzed  by  Stromcyer,  and  found 
to  contain,  sulphate  of  magnesia  42*654,  sulphate  of  manganese  7*667,  water  49*248 
=991^64.  The  roof  of  the  grotto  is  a  quartcose  conglomerate,  containing  manganese  and 
FTritea. 

The  floors  of  the  limestone  caves  of  Kentucky,  Tennessee,  and  Indiana,  are,  in  many 
Htfiitffff,  eovwed  with  Epaom  salt,  in  minute  crystals,  mingled  with  the  earth.  In  the 
Mimmoth  Gave,  Kentucky,  it  adberoB  to  the  roof  in  loose  mtoBOO  lika  tnoar  haUa.    It 
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dBontoee  from  the  ealctnoot  Mndrtaie,  tanmlks  fMomOo&pmm,  en  the  6Mt  ftioi  cf 

the  Helderberg,  N.  Y.    Said  to  occur  also  over  the  Cfdif (nnia  plaina,  east  of  San  Diiga 
(Am.  Jour,  of  Sd,  [2]  vi,  889). 

Sulphate  of  magnesia  is  dimorphous.  According  to  Haidinger  and  Mitsdierifch,  the 
ftboye  described  form  is  produced  when  OTstallintion  takes  place  below  15^  (^O^FX 
but  ft  mooodinic  form,  between  25<K)  and  80^0. 

NITROGALCITE,  Shep.    Kitifate  of  Lime.    Ealksalpeter,  ffmu. 

In  efflorescent  silken  tufts  and  masses.  Color  white  or  gray. 
Taste  sharp  and  bitter. 

C<mpaiUiof%,^taS+'&==Ume  80*86,  nitric  add  59*26,  water  9*88.  On  burning  oaftk 
it  slowly  fuses  with  a  slight  detonation,  and  dries.  Very  deliquescent  before^  bat  not 
after  bemg  desiccated  by  heat 

It  occurs  in  silky  efflorescences,  in  many  limestone  caverns,  as  those  of  Eentuckr.  Dm 
salt  forms  in  covdred  spots  of  earth  where  the  soil  is  calcareous,  and  is  extenslTsIy  used 
in  the  manufiscture  of  saltpeter. 

NrrROMAGNESITE,  Sfup,    Kiinte  of  Magnesia.    Magnesia  Sal^ter. 

In  deliquescent  efflorescences.    Color  white. 

Cbm/HMtetofi.— figi^+]&*-:Nitric  acid  64*8,  magnesia  24*4,  water  10*8.     Ymj  dili- 
queacent 
Occurs  in  limestone  cayems  with  nitrate  of  lime. 


CALC  FAMILY. 

The  Calc  Family  includes  the  carbonate  of  lime,  of  magnesia,  of  pro- 
toxyd  of  iron,  zinc,  manganese,  with  the  combinations  of  these  isomor- 
phous  carbonates  with  one  another,  which  are  in  various  proportions,  haTing 
the  general  formula,  (Ca,  Ag,  te,  ]$[n,  Zn)(3.  They  crystallize  in  rbombohe* 
drons,  varying  in  angle  from  105^  to  107^  40'.  Cleavage  rhombohedral, 
perfect.  G.  2*6 — 3*99.  Soluble  in  acids  with  effervescence,  though  in 
some  cases  with  difficulty,  unless  pulverized  and  heated.  The  carbonate 
of  lime  is  dimorphous,  and  this  will  probably  prove  true  also  of  the  other 
carbonates. 

Breithaupt  distinguishes  among  these  carbonates  24  species,*  whQe 
others  reduce  them  to  5  or  6.  The  gradations  are  such,  both  in  composi- 
tion and  crystalline  form,  that  the  nice  distinctions  introduced  by  this 
mineralogist  cannot  be  sustained,  and  they  are  the  more  objectionable 
since  it  has  been  found  that  the  same  rhombohedron  may  have  its  three 

*  The  following  are  ^eithaupf  s  subdivisions : — 


1.  Archigonal;  ISO® ;' 0=2-74— 2-7fi. 

2.  Koupbone;  105c>2i';  0»2*678. 

5.  Eugnoetic;  106o  6';  G=2-7n— 2*72. 
4.  Polymorphic;  IO608';  0=2*708— 2-712. 

6.  Meroxenic;  IO60II';  0=2  69. 

6.  Haploiypic;  IO60  14';  0=2^28—2*729. 

7.  Melinic;  106oi7';  0=2*696— 2*697. 

8.  Diastadc;  lOS^  28';  G=2*775. 

9.  Eumetric;  1060  11';  0=2*917. 

10.  Tautodinic;  106®  11';  O— S96»— 2-964. 

11.  Paratomic;  106oi^';  G=fr046— 8*6^     |28.  Manganic;  107<> 80';' O— »l»2. 
la  DuaeriD;  lOftoi^';  0..s>e8»-.S«nL     idl  Zia&;  107o40«;  Oss^S-llV— «'14L 


18.  Cryptic;  IO60  19';  0=2*809— Mia 
14.  Isometric;  106oi9';  0=2*849>-4«H. 
16.  Sideric;  IO6046';  0=8*849. 

16.  Bosic;  106°  61';  0=3  688. 

17.  Camiooxenic;  107  o;  Ott8'76S. 

18.  Olesonic ;  107°  8';  0=8*744. 

19.  Allotropic;  107^  11';  0=8*998. 

20.  Mesilimc ;  107^  14';  0=8*860. 

21.  Brachytipic ;  107°  26i';  O^S'lSf. 

22.  Hystatic;  107o28i';  O«»8-089. 


^ 
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uglm  nneqna],  (see  page  84).  We  relain  hen  the  anbdirisions  that  seem 
10  be  moat  convenient,  remarking  at  the  aaine  lime  that  the  lines  of  de- 
marcation are  not  in  all  inatances  strongly  drawn.  The  cubonatea  of 
iron,  manganese,  and  zinc  properly  pertain  to  the  granp. 

CALCTTR  CtlaxeooM  Srar.  Oarbooate  <d  Udm,  Hail,  Anrio  AGDenl,  Autbaco- 
mle,  Aphhta,  Argeotiii^  Clwlk,  Inditc^  MarUa,  Odite,  CMreoodla,  PeaatMie,  S)at«  Spar, 
TnTettine,  Tub.    Ealkipath.  EoUouiiiTer  Kalk.    Chanx  earbotutje.    Fmniwiila. 

Rbombohedral ;  R  :  R=105°  5' ;  varying  from  105°  to  105°  S5'. 
Figures  from  109  to  122,  plate  2  ;  also  the  annexed  figures. 

K :  e-slSO"  68'  16",  e' :  e'  (over  a  basal  edge)=lS8°  58',  R  :  a 
=  134°  86'.  R  :  e=U2°82',  e  :  e=134<'57',e  :  a=116°  15'. 
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Rhombohedroos  of  different  angles  occur  in  nature.  In  that  reaem- 
blingfigure  122,  the  angle  is  78°  51'.  In  another  (fig.  2)  85°  50*;  in 
others  more  acute,  63°  51'.  61°  33',  60°  36' ;  and  more  obtuse,  88* 
18',  95°  28',  151°  21',  &c.  Figure  5  is  a  distorted  form  of  figon 
4  from  Rossie,  St  Lawrence  Co.,  N.  Y.  Cleavage  rhombohean^ 
highly  perfect.  Compound  crystals,  figure  16,  plate  3.  Figure  9u 
an  instance  of  similar  composition.  Figure  10  the  same  kind  of  com- 
position in  the  form  represented  in  figure  7.  In  figure  11  the  com- 
position is  of  the  same  kind,  but  has  takeu  place  parallel  to  a  pUtoe 
on  a  lateral  angle ;  and  figure  12  is  another  example  in  a  scalene 
dodecahedron,  (figure  116,  plate  3).  Imperfect  cryatallizatioiu, 
structure  fibrous,  both  coarse  and  fine  ;  sometimes  lamellar ;  oftea 
granular,  coarse  or  impalpable ;  also  stalactitic. 

H.=a-5— 3-5.  G.=2-508— 2-778.  The  purest  kinds  vary,  ac- 
cording to  Beudant,  from  2-5239 — ^2-7234,  fAnn.des  Mines,  [3], 
T,  875).  Lustre  vitreous — subvitreoos— eartny.  Streak  white,  or 
grayish-white.    Color  usually  white ;  also  various  pale  shades  of 
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f-nj,  red»  green,  and  yellow ;  ako  brown  and  black,  when  impure, 
ransparent— opaque.  The  transparent  varieties  exhibit  strong 
double  refraction.  Fracture  usually  conchoidal,  but  obtained  with 
difficulty,  when  the  specimen  is  crystallized. 


ChmpomHoti, — OaO ;  lime  66*18,  and  cvbonio  add  48^ ;  ofken  with  tome  CBrbooate 
of  TiMgiMiin  or  iron.  Hie  colored  nuieties  often  contain  as  imparities,  small  portions  of 
o^dof  iron,  siliea,  magnesia,  almnina,bitamen,  Ac  Gibbs  found  in  a  specimen  from  the 
OuamiDe  mines  of  Altenbeiv,  4<)74  ozyd  of  snc,  with  0*849  magnesia 
A  ^anetr  called  phmnboeMcUe  from  LeadhiUs  contains,  aoonrding  to  Delesse,  97*91  car- 
bonate of  lime,  and  2*84  carbonate  of  lead.  Johnston  found  in  the  same  from  Wanlo^- 
bead,  Scotland,  7*8  per  cent  of  carbonate  of  lead. 

BJBL  infonble ;  lo^es,  howerer,  carbonic  acid,  gives  oat  an  intense  light,  and  uHimaiely 
is  reduced  to  pare  lime,  or  quicklime.  Effervesces  with  borax,  and  prodnces  with  alaivst 
quantity,  a  dear  glass,  idiich  becomes  somewhat  angfular  on  cooling.  With  cobalt  sokxtiaQ 
aiSords  a  bbek  or  my-black  unmelted  mass.  Many  granular  limestones  phosphoresce  with 
a  yeUow  light  innen  pulTerised  and  thrown  on  a  heated  shovel    Acids  produce  a  brisk 


OakHe  appears  under  a  very  great  variety  of  forms  and  aspects,  and,  oonseqnenUy 
distribiited  by  the  earlior  mineralogists  into  several  distinct  spedes.  ThMe  now 
constitote  varietiea. 

The  term  Iceland  tpar  is  applied  to  transparent  calc  spar ;  the  best  specimens  come 
from  Iceland.  Satin  tpar  is  a  nbrous  carbonate  of  lime,  having  a  delicate  satin  lostra 
OolUeiBti coomact  limestone  consisting  of  minute  spherical  grains  or  partides  resembling 
the  roe  of  a  nsh ;  it  is  so  called  from  no»,  an  egg.  The  Feaetane,  or  Pisolite,  differs 
from  oolite  in  the  larger  sise  of  its  partides.  These  particles  are  composed  of  conoentrie 
laminm  C^kalk  is  a  massive  opaque  variety,  usually  white  and  possessmg  a  purdy  earthy 
mtpett,  and  absence  of  lustre.  It  is  usually  much  softer  than  the  other  varieties  of  thia 
wpedm.  Agaric  Mineral,  or  Rock  Milk,  is  a  loose  friable  variety,  deposited  from  waten 
*i^Titfir*«»*g  carbonate  of  lime  in  solution  It  is  found  about  lakes  whose  waters  are  im- 
prfgaaied  with  lime ;  also,  in  fissures  in  limestone,  and  in  limestone  caverns.  The  mate* 
rial  is  eaUed  ealcareouM  tufa  if  so  hard  as  not  to  be  friable.  Frunncrite  is  grayish  vio- 
let, from  Faroe.  Marble  includes  all  the  imperfectly  crystalline  and  earthy  varieties  whi<^ 
admit  of  a  high  pdish.  The  Stinketone,  Smnestone,  or  Anthrcuonite,  which  is  found 
edmnnar,  granubur,  and  compact,  of  various  shades,  emits  a  fetid  odor,  when  struck  with 
a  hammer.  Stalaetitee  are  pendant  masses  of  limestone,  formed  in  limestone  cavena 
by  the  percolation  of  water,  holding  lime  in  solution,  through  their  rocky  roofs.  Hie 
water  wtuch  drops  to  the  floor  from  the  roof  also  evaporates,  and  forms  a  layer  of  lime- 
stone vwer  the  floor,  whidi  is  called  Stalagmite.  Argentine  possesses  a  silvery  white  lustre, 
a  sbt^  Btrurture,  and  contains  a  little  silica.  Slate  spar  and  aphrite  are  similar  varieties. 
Marl  is  a  mixture  of  day  and  carbonate  of  lime.  The  Fontainbleau  Limettane  is  an  ag^ 
gregate  of  secondary  ihombohedroos,  containing,  mechanically  mingled,  large  poitifliis  oC 

Ormttdar  Umaione  indndes  common  statuary  and  architectural  marble,  having  a  tez- 
tare  aonething  like  loaf  sugar.  Compact  limeetcne  has  a  compact  texture,  usoally  an 
even  watUte  of  fracture,  and  dull  shades  of  color. 

Hgdraulie  limestane  is  an  impure  limestone.  The  French  varieties  contain  2  or  8  per 
cent  of  magnesia,  and  10  to  ^0  of  silica  and  alumina,  (or  clay).  The  varieties  in  the 
TTnited  Blai/6B  contain  20  to  40  per  cent  of  magnesia,  and  12  to  80  per  cent  of  silica 
and  ahimina,  A  variety  workra  extensively  at  Rondout,  N.  Y.,  afforded  Prof.  Bedc 
(Mb.  K.  Y.,  p.  78),  Carbonic  acid  84*20,  lime  26*50,  magnesia  12*86,  silica  16*87,  alomina 
9*18,  peroxya  of  iron  2*26.    Oxyd  of  iron  is  rather  prejudicial  to  it  than  otherwise. 

Tlie  Oipolin  marbles  of  Italy  are  white  with  shadings  or  Eones  of  green  talc  The  bartU- 
fl£io  is  a  grajr  marble  having  a  whitish  basis  with  crowded  dark  doudings,  from  Coriksa. 
ihe  Sienna  is  yeUow  with  doudings,  and  Brocatello  di  Sienna  has  douds  of  bhdsh  red 
or  parphsh  shades.  Portor  is  a  Genoese  marble  of  deep  black  color  with  veinings  of 
ywom ;  the  best  is  from  Porto-V  enesa  BinTa^e  marble  is  a  compact  limestone  widi 
crystalline  points  disseminated  through  it  i2ufn»nar6/«  is  yellowish  with  brownish  sha- 
dmn  or  liiies  representing  castles,  towers,  and  dties  in  ruins ;  the  maridpgs  are  due  to 
inwraled  ax^d  of  iron  or  manganese.  Shell  fnafM contains  scattered  foenlshells ;  crin- 
cidal  or  encrtnitai  indudes  ioints  of  encrinites  of  a  disk-shape ;  madreporie  marble  ia 
made  up  of  fosdl  corals,  and  nas  a  stellate  surface  when  polisned.    Fire  marble  or  luma- 
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ckdU  k  ft  dftric  browii  •hiQ  w$M%  hu^k^  briOint  Hn  or  dteftoyial  veflMlMa 
within.  Zofi^nMdbe  nutria  is  of  a  light  nd  color,  with  lig^^  qxits  due  to  corali.  Hw 
wuirble  of  Saraneolin  in  the  FfreoeeB  ii  deep  red  mixed  with  gray  and  yellow,  and  aome 
transparent  spota. 

Marl  containa  often  40  to  60  per  oent  of  cartxnate  of  lime 

This  epeoies,  in  some  form,  is  very  generally  diffused.  England  and  RftDoe  oooAain 
•zterisiye  strata  of  dialk.  Italy,  firam  her  Carrara  beds,  and  Graeee,  fhxn  the  PanteUcan 
quarries,  haye  proYided  the  world  with  statuary  marUe.  The  mater  part  of  the  middle 
and  western  sections  of  the  United  States  are  nnderiaid  wiu  stzata  of  limeatone^  and 
white  or  granular  limestone  oceurs  in  yariona  portions  of  the  Baateni  States. 

The  most  interesting  localities  of  calc  spar  m  the  United  States,  both  aa  rsgardssin  of 
OTstals  and  crystalline  form,  exirt  in  St  Lawrence  and  Jeffiaraon  Coontiea,  New  Tcvk. 
The  finest  specimens  haye  been  obtained  at  the  Rossie  lead  mine.  Hie  oystala  are  highly 
modified  and  often  transparent  eyen  when  huige.  One  sigantic  oryatal,  nearly  traupa- 
rent,  in  the  cabinet  of  Tale  GoUege,  weighs  165  poonds.  At  this  natural  dam,  two 
milea  from  Gkmyemeur,  in  the  same  yidnity,  good  crystals  are  obtained ;  also  at  the 
Wilson  ydn  in  Gouyemeur,  and  the  Jepson  yein  in  Rossie.  At  the  Paris  ore  bed  in 
Qouyemeur  fine  geodes  occur  inspecniar  iron.  In  Jefferson  County,  near  Oxbow,  on  the 
land  of  Mr.  Benton,  large  crystals,  sometimes  as  clear  within  as  Iceland  spar,  haye  beoi 
obtained  from  a  deoomposinff  limestone.  The  rose  and  purple  yazieties  are  yeiy  beantifuL 
Some  gigantic  aystals  weig^  a  hundred  pounds  and  upwvds.  Four  milea  smith  of  Ox- 
haw,  in  Antwerp,  there  is  a  yein  of  calc  spar  and  lead,  which  affords  beautiful 


waswea  of  white,  purple,  and  browmsh  shades.  Interesting  crystallintiooa  are  also  pro- 
cured here.  In  Essex  County,  N.  T.,  town  of  Moriah,  on  Mill  brook,  near  Port  Henry; 
crjstals  of  calc  spar  occur  in  white  limestona  Dog  tooth  spar  (fie.  4,  and  fig.  lldvplna 
2)  occurs  of  great  beauty  m  Niagara  County,  near  Lockport,  wiu  peail  spar,  fmltiatina^ 
aelenite,  and  anhydrite :  also  in  Onondaga  County,  near  Camillua,  along  the  railraad 
Good  crystals  are  found  in  Herkimer  Comity,  a  mile  south  of  little  Falls,  in  tlie  bed  of  m 
amall  stream ;  in  Lewis  County,  at  Leyden  and  Lowyille,  and  at  the  Martinsbuig  land 
mine ;  and  on  the  western  bank  of  Dry  Sugar  Riyer,  near  Boonyille,  Oneida  County.  Jn 
MmtUy  at  Thomaston,  lenticular  and  prisnuitic  aystals  are  conmion.  In  Ntw  Jttmff^wk. 
Bergen,  fine  ciTstalliaations  of  yellow  calc  spar  occur  with  datholite^  A&,  in  tn» ;  at 
Franklin,  a  pink  yariety  is  met  with,  and  good  deayage  specimens  may  be  obtainea  b 
Noya  Sootia,  Partridge  ishmd  affords  a  wino«olared  ode  spar,  and  otlier  interestii^  yaii- 
etiesL  In  PMUMy/voitio,  Iceland  spar  in  York  County.  ^tym^tiM  oceurs  near  WilUainibiBV 
and  Southampton,  Mass.,  and  at  the  iron  mines  of  Franoonia,  N.  H.  Agarie  wiimmm 
eoyers  the  sides  of  a  caye  at  Watertown,  N.  Y.  Stalaetiies  of  mat  beauty  oeenr  ialiia 
ealebrated  Wier's  caye,  Viiginia,  and  the  l«ge  cayes  of  Eentuwr.  Fine  sperimena  m% 
also  found  in  the  many  cayems  of  Sooharie,  N.  T.,  of  which  Bafl*s  caye  is  the  moat  fa- 
mous. J^l^rotu  carbonate  of  Mme  occurs  in  New  York  in  oonsideraUe  abondanea  at 
Camillus  and  Sooharie,  (near  the  barytes  locality),  and  of  a  fine  satin  hatra  nav  Dn 
Long^  mill,  St  Lawrence  Counfy. 

OortUt  of  which  large  reefii  are  formed  in  tropical  regions,  consist  mainly  of  naibnnnti 
of  lime.  B.  Silliman,  Jr.  obtained  for  a  recent  species  of  Madrepora  (Dana's  Report  en 
Zoophytes,  and  also  Amer.  Jour.  Sci  [2],  i,  189^  Carbonate  of  Ume  94807,  phoaphrtaa 
and  floorids,  dsc  0*745,  organic  matter  4*448.     And  the  deposit  of  phoapfaaftaa  Hid 

fluorids  afforded  the  per-centage— Si  12*5,  Ca  7*5,  iSlg  4*2,  MgF  26*62,  CaF  26^  Jlj^ 

8H)0,  Si  and  Fe  14*84.    Other  analyses  ^ye  similar  results. 

The  material  of  our  common  noarbles  is  either  gramdar  or  compact  limeatonai  Ihaaa 
rocks  when  burnt  form  quicklime.  A  fine  compai^  limestone  is  employed  in  ^'*'*"gl'f^^^y^ 
and  that  from  Solenhofen  near  Munidi,  is  most  noted.  Calc  spar  is  also  uaad  aan  '  ~ 
for  smeltine  ores. 

Hycbaulic  limestone  appears  to  owe  its  peculiar  qualities  to  the  day  prosant^ 
is  yery  uniformly  and  intmiately  miingled,  and  is  therefore  in  the  best  condition  to 
bme  with  the  lime  in  the  fonnation  of  a  cement 

ARRAGONITE.    EiaenUuth,  W,    Igkiite.    Fke  fond.    Needle  Spar.    IteiowML 

Aragonspath. 

Trimetric ;  M  :  M=1160  16'.  M  :  «=121<»  62',  «  :  a-lM'^  4lV, 
e  :  a'=  1090  49',  i.a"- 155°  IC.    Cleavage  parallel  with  M.  CkNn- 
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pound  crystals,  similar  to  figures  18,  plate  8,  and  8,  5,  6,  and  11, 
{date  4 ;   also  figure  2.    Also  globular,  reniform,  and  coralloidal 


shapes;  sometimes  columnar,  composed  of  straight  or  divergent 
fibres. 

H.=8-5— 4.  G.=2-931,  Haidinger ;  2927,  Biot.  Lustre  vitre- 
oui^  sometimes  inclining  to  resinous  on  surfaces  of  fracture.  Color 
white ;  also  gray,  yellow,  green,  and  violet ;  streak  uncolored. 
Transparent — translucent.    Fracture  subconchoidal.    Brittle. 

OmpotiHon, — CaC,  like  calcite.    Analyses  :  1— -4,  Stromejer ;  6, 6,  Nentwicfa,  (Yer- 
■omiL  m^.  Nfttari;  Neusohl,  1846) ;  7,  Bottger,  (Pogg.  Ann,  zlyii,  497). 


1.  Bripgao. 

i.  Nertacfamak, 

S* 

4. 

6. 

«. 

7.  Tkumowttxite, 


HerreDgnnid,  0=2*98 
Betibanya,     a«2-86 


CaC  SrO 
970968  2-4609 
1-0938 
2-2890 
10146 
0-99 
006 


PhG 


97-9884 

96-1841 

980000 

98-62 

99-81 

95-940 


0-4102 
0-2678 
0-8077 
0-2189 
0-17 


¥b& 


.=99-9674,  St 
-=99-8846,  8t 


8-869 


0  2207=98-9616,  St 
0-1449=99-8788,  St 
Pe  0-11=99-89,  N. 

0-88  CnCo-l  9=99-89,  N. 

0167         =99-966,  R 


Delaaae  finds  in  the  arragomte  of  Herrengrund,  near  Neusohl,  Hungary,  no  strootia, 
and  0-18  per  cent  of  water. 

When  arragooite  is  heated,  it  falls  to  powder.  It  is  phoephoreacent  on  red  hot  iron, 
and  acdnble  with  eflferyescenoe  in  nitric  and  muriatic  acids. 

The  moat  eanunon  repositories  of  arragonite  are  beds  of  gypsmn,  beds  of  iron  ore, 
(where  it  oocnrs  in  coralloidal  forms,  and  is  denominated  ^o9-ferri^  ^Jlower  of  iron*),  ba- 
aalty  and  trap  rock ;  oocasioDally,  it  occurs  in  laraa.  It  is  often  associated  with  copper 
and  iron  fryntea,  galena,  and  malachite. 

This  mineral  waa  first  disooyered  in  Arragon,  Spain,  (whence  its  name^,  at  Holina 
and  Yakoda,  near  liigianilla,  in  six-sided  prisms,  with  gypsmn,  imbedded  m  a  fermgi- 
nooB  day.  It  haa  since  been  obtained  in  componnd  hexagonal  prisms  at  Bilin,  in  Bom- 
ntiA,  in  a  Tein  trayersing  basalt ;  at  Bris^u  in  Baden ;  at  Baumfarten  and  Taniowita  in 
Sileaia ;  at  LeogangmSakboi^,  Austria -,mWalt8ch,Bdiemia,  and  many  other  ]^^  Hit 
Jlo^ferri  Yariety  is  found  in  great  perfection  in  the  Styrian  mines,  coating  cavities  and 
even  cavea  of  considerable  extent,  and  associated  with  spathic  iroa  At  Dufton,  a  silky, 
fibrooB  Tarietj,  called  $atin  tpar,  occurs  traversing  shale  in  thin  veins,  generaDy  aaso- 
daied  with  prritea.  In  Buckinghamshire,  Devonsmre,  Ac,  it  occurs  in  stalaetitic  ferms 
b  caTema,  ana  of  snowy  whiteness  at  IjeadhiUs  in  Lanarkshire.  The  variety  tartwioUnie 
(analyw  7  aboye)  oorreapoods  to  nlumbocalctte  under  caldte.  Keraten  iband  in  an- 
other apedmeD  2-19  of  carnonate  of  lead.  Arragonite  and  carbonate  of  iMid  an  isoiDor^ 
pboai 
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iparingly 


riSiBf  N*.  Y^  tiniog  cavities  of  mispickel  and  cube  ore ;  at  the  rariah  ore  bed,  BoMie,  N.  Y.; 
and  at  Hwd'^*'",  Oodil,  in  thin  Beams  between  layers  of  gneiss.  A  eoralloidal  arragon- 
ite  oocors  at  New  Qarden,  in  Chester  Go,  Pennsylyania. 

MAQNESITB.     Oarbooate  of  Ma^inesia.    Baudisserite.     Breunnerite.    Bhomb  Spar. 

Giobertite,  Beu€kint, 

Rhombohedral ;  R  :  R=107^22'.  Cleavage  rhombohedral,  per- 
feet.  Also  massive  ;  granular,  or  fibrous,  and  sometimes  in  radia- 
ting groups. 

H.=3 — 4,  G.=2*8 — 3.  Lustre  vitreous;  fibrous  varieties 
sometimes  silky.  Color  white,  yellowish  or  gra3rish- white,  brown. 
Transparent— opaque.     Fracture  flat  conchoidsu. 

CmnpotiHan, — ^ftgd=Magnesia  48*07,  carbonic  add  6 1*98.    Analyses :  1,  Elaproth, 

iBeit  V,  100) ;  2,  Lampadios,  (De«.  SammL  pr.  ch.  AbhandL  iii,  241) ;  3,  4,  Stromejer, 
Untersuch.  188) ;  6,  Bammelsberg,  (Pogg.  Ann.) ;  6,  Scheerer,  (Nyt  Mag.  I  Nat  iy,  848). 

iig  0  ti  Ca 

1.  Kraubat,  48*0  49*0  8*0  =100i),  Elap. 

2.  Hrubachita,  47-0  61-0  16  =9»-6.  Lamp. 

8.  Salem,  4789  61-88  0-28=100-0,  Str. 

4.  Bamngarten,  GioheriUe,        48*36  50^2  1-89  fin  0'21=99'18,  Str. 

6.  Frankenstein,  48004    51*996   ^=100<K), Bamm. 

6  Aiendal,  G.=8*068,  46*98      52*57     te  0*87»100'87,  Sckeer. 

Guy  ton  Morvean  found  14  per  oent  of  silica  in  the  magnesite  of  Castellamonte. 

DiBS(d?es  slowly,  with  little  eflfervescence,  in  nitric  or  dUnte  sulphuric  acid ;  infusible 
before  the  Uowpipe. 

Magnesite  is  found  with  serpentine  and  other  magnesian  rocks.  It  occurs  at  Iffirub- 
schits  in  Morayia,  at  the  Qulsen  mountains  in  Styiia,  at  Baumgarten  in  Silesia,  at  Ban- 
dissero  in  Piedmont,  and  at  Valecas  in  Spaia 

At  Hobdcen,  N.  J.,  it  oocopiee  seams  and  oayities  m  dolomite  and  serpentine,  harii^ 
a  ckMtely  aggregated  fibrous  structure;  also  at  Bdtan,  Mass.,  where  it  appears  in  delicate, 
indistinetljlbrous  masses,  traversing  white  limestone;  at  Lynnfield,  Mass.,  coating  eer- 
pentbe ;  at  BarehiUs,  near  Baltimore,  Md. ;  in  PennsyWaniu,  crjst  at  W.  Goshen,  Ches- 
ter Co.,  and  near  Texas,  Lancaster  Ca 

Carbonate  of  magnesia  comlmies  in  various  proportions  with  the  carbooates  of  lime, 
of  iron,  of  manganese ;  with  carbonate  of  lime  it  forms  dolomite,  with  carbonate  of  iron 
mesitine  spar,  with  carbonate  of  manganese  oligon  spar ;  and  there  are  many  intermedi- 
ate oompounda. 

IX)LOMITE.    Bitter  Spar.    Pearl  Spar.    Magnesian  Limestone.    GurhoAte.    Brown 
Spar.    Bitterkalk.    Bitterspath.    Miemite.    Ccoite.    Iharandite.    Ankerite. 

Rhombohedral;  R  :  R=106O  10'— 106°  20'.  Two  secondary 
rhombohedrons  resembling  fig.  118,  pi.  2,  have  the  angles  {a' :  a') 
79°  86',  and  66°  7'.  Cleavage  rhombohedral,  perfect.  Faces  of 
usually  with  horizontal  stri®.  Compound  crystals,  similar  to  fig. 
11,  pa^e  206,  presented  by  a  greenish- white  cleavable  variety 
from  Mexico.  Imperfect  crystallizations,  imitative  shapes;  idso 
amorphous,  granular,  coarse  or  fine,  and  grains  often  slightly  co- 
herent. 

H.=3-5— 4.  G.=2-85— 2-92,  dolomite;  2-9&— S-1,  ankerite. 
Lustre  vitreous,  inclining  to  pearly  in  some  varieties.  Color  white, 
reddish,  or  greenish-white ;  also,  rose-red,  ^een,  brown,  gray*  and 
black.    Subtransparent  to  translucent.    BntUe. 
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1.  Zfllertlial,  erytt. 

%  Tnveraellft,  a.=2'629. 

8.  Tharandite, 

4.  SdieicbunA,  Ihlcmite, 

0.  Jena,  trp.  erytL 

<L  La  Spezzia,  Dd, 

7.  N.  Jersey,  JDol. 

8.  Thmingia,  Rauhkalk^ 

9.  Qulbnndsdal,  Norway, 

10.  Lockport,  N.  Y.,  Pearl  tpar^ 

11.  Koloiaruk,  cry«<. 

12.  01adnbnniii,/&. 
IS.  Liebcnstein, 

14  Bohemia, 
15.  HaU,eryi«. 
lA.  Ttihirg.efytL 
1*1.  OurhojUn, 

18.  Bohemia, 

19.  KokMornk,  eryt^ 

20.  Ifeiaaoer,  ConUe, 

2L  Styria,  ^nJbmte, 
22.       «  « 

28.  ComiffUoD,  Ankerite, 
24.  Yillefranche,    ** 


CaO     OAg 
62-     .  45- 

44*82 

4210 

41-60 

44-7 

41-80 

42*54 


5100 

54-76 

5850 

55-2 

55*86 

56*11 


Oomp09UuM.^(}^1Sg)O.  AuayMs:  1.  Klaprolh,  (Beit);  8,1'dletier,  (Ann.  Oh. 
Fhya.  ady,  194);  8,  EOhn,  (Ann.  d  Oh.  u.  Phann.  lix.,  868) ;  4,  Qobel,  (Pogg.  zz,  586)  ; 
6,gackow,  (J.  t  pr.  Ohem.  viii,  408);  6,  Laogier^XMein.  da  11  dliist  Nat  six,  142) ;  7,  & 
£.  Rogers  and  M.  H.  Boy e,  (Jour.  Fruak.  Inat  March,  1840);  8,  Bammelsberg,  (2d  Suppw 
25);  9,Sdlieerer,  (Poflx.lxv,  288);  10,  Beck, (Rep. Min.  N.  T.  p.  254);  11,  RammekbeK, 
(Ouidw.  i,  95) ;  12,Qaproth;  18,  Wackemroder,  (Schw.  Ixv,  41);  14,  Kuhn,  Ooc  dt) ; 
15, 16, 17,  lOaproth ;  18, 19,  Kflhn,  (loc.  dt) ;  20,  John,  (Schw.  J.  T.  18) ;  21,  Sdirottor, 
(Buimg.  Zeite.  viii,  1) ;  22— 24,  Berthier,  (T.  d.  Ess.  i,  494). 

*eO 

Pe  8-00=100,  Klap. 

4'68«>100,  PelL 
419=101*05,  KOhn. 
1-50,  insoL  2*75=99-25,  O. 

=99*9,  Suck. 

9e  2-0.  §i  0*5=9916,  Lang. 

3i^9e,dnO*15,  insoLOIMifi. 

0-48=99*82,  R.  and  R 
0-56=98*58,  Ramm. 
2  81=99-16,  Scheer. 
1-50=100,  Beck. 
2-74=100-27,  Ramm. 
4-00=100-50,  Klap. 
0*91,  SCnO  0*07=98-10,  Wack. 
6*27=99-77,  Kiihn. 
1-0,  ft  2-0,  %1 2H)=98*50,  Klap. 
2*25=100-25,  Klap. 

=100,  Klap. 

8-67=10007,  KOha 
5-58=101-76,  KQha 

8*5  «b99'0,  John. 

85-81  ftnO  808=100-85,  Sdir6tt«r. 
20*7         "     8*0  -»99-8,  Berthier. 
18*7         «     0*5  =991,  Berthier. 
6-0         «     80  =100-2,  Berthier. 


55*62 

55-88 

59O0 

61-00 

6000 

68-88 

61-80 

68-0 

78- 

70-60 

77-68 

86*84 

28-0 

50-11 
511 
50-9 
60-9 


42-40 

40*47 

89-50 

86-58 

86-50 

88-24 

82-20 

25-5 

25- 

29-60 

18-77 

10-89 

67*4 

11-85 
26-7 
29-0 
80-8 


The  carbonate  of  lime  and  carbonate  of  magnesia  in  the  above  analyses  occur  in  the 
lollowing  proportions : — 

In  analyses  1  to  9,  a  ratio  of  1 : 1,  equivalent  to  CaC  542,  iSigC  45-8.  In  analyses  10 
to  18  a  ratio  of  8 : 2.— In  14  to  16,  2  : 1.— In  17,  8  : 1.— In  18,  5  : 1.— In  19, 1 : 8.— In  2U, 
8:1. 

Na  21,  (Ankerite),  gives  the  formula  CaC+(f  [K  An]+f  iSig)  Q, 
No.  22,  «  a      u        u         Ca<3+(t*'e-f  1%)  C. 

Na28,  *•  a      u        a         6aC-HMg,  f-e)  0. 

A  reddish  bitter  spar  from  Pndbram  afforded  Qibbs  (Pogg.  bm,  664)  4  to  5  per 
cent  of  oxjfd  of  eobalt^  as  follows : 

1.  0  45-12        Ca  81*72        Sig  1668        Co  517        te  186=100 

2.  46-37  81-86  1737  4-24  116=100, 

affonfioff  the  Ibrmnla  Oad+(]S[g,  ^e,  6o^  0. 

Solnbie  in  the  adds,  but  more  slowly  than  caldte.  RR  acts  like  caldte ;  some  varie- 
ties darken  and  increase  in  hardness.  A  variety  resembling  OurhoJUe  is  found  on 
Hostas's  fiurm,  Fhillipstown,  N.  Y.  It  has  a  semi-opaline  appearance,  and  a  fracture 
nearly  like  porcelain. 

The  name  Dolomite  is  applied  to  white  crystals,  and  to  the  granular  varieties. 
Pearl  spar  includes  rhombobeoral  crystallizations  with  curved  faces  and  a  pearly  lustra. 
When  tne  crystals  are  not  curved,  and  have  a  brown  or  reddish-brown  color,  they  are 
csUed  Brown  tpar :  this  variety  contains  5  to  10  per  cent  of  oxyd  of  iron  or  ozyd  of 
mingnnese.  Ankerite  contains  still  more  iroa  OttrhoJUe  is  a  compact  snow-white  snb- 
tnnslncent  variety,  so  named  from  a  locality  of  it  at  Ourhof,  in  Lower  Austria. 

Granular  dolomite  constitutes  extensive  beds  in  various  regions.  Orystalline  and 
compact  varieties  are  often  associated  with  serpentine  and  other  miipnidsn  rocks.  Pearl 
•per  occors  in  geodes  in  compact  limestones  and  other  stratified  rocks.    Rhomb  spar  is 
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f  ooiid  m  Silrixirg,  the  TttoI,  Mid  at  lOemo  in  in^ 

med.  Brown  spar  and  pearl  tpar  are  obtained  at  Schemniti  in  Hongaij,  Kapnik  in 
lYansylvania,  at  Freiboig  in  Sazonj,  in  the  lead  mines  of  Alaton  in  Derbyulre,  and  ai 
other  pUoes  in  Devonshire.    The  ankerite  is  from  Styria  and  dsewbere. 

Rozonij,  Vt,  affords  laige  yellow  transparent  crystals  of  the  rhomb  spar  Tarietj,  im- 
bedded in  talc.  A  coarse  deayable  yariety,  occasionaUy  presenting  perfect  erystali,  la 
associated  with  white  talc  in  calc  spar,  at  Smithfield,  K.  L  The  pearl  spar  Tariety  ia 
abundant  in  geodes  at  Lockport^  Niagara  Falls,  and  Rochester,  N.  T^  accompanying  cale 
spar,  celestine,  and  gypsum;  also  at  Qlen*s  Falls.  MassiTO  dolomite  forms  ezteosiro 
b«ds  in  Litchfield  Oo,  Cimn.,  in  the  southwestern  towns  of  Massachusetts,  in  Vermont*  in 
Tarioua  parts  of  New  York,  Pennsylvania,  New  Jersey,  Maryland,  4c  CryatalUaad 
dolomite  occurs  in  rfaombohedrons  at  the  Quarantine,  Richmond  Co,  N.  Yn  and  at  Hobo- 
ken,  N.  J.  Brown  spar  occurs  at  Warwid^  N.  Y.  and  at  the  Parish  ore  bed,  St^  Ijnr- 
rence  County,  N.  Y. 

Dolomite  is  generally  supposed  to  be  injurious  as  a  manure  for  soils,  on  aeeonnt  of  ita 
magnesia ;  but  this  is  not  so,  unless  used  after  calcination,  before  it  is  fully  airalaked. 
The  lime  it  affords  when  burnt,  makes  a  more  durable  cement  than  common  limestone. 
The  rock  is  generally  less  firm  or  more  friable  than  pure  granular  limestone,  and  there- 
fore not  as  good  for  building  stone.    This  species  was  named  in  honor  of  Dolomieo. 


BREUNNERITE,  ffaid.    Bitter  Spar  and  Brown  Spar  in  jmtI    Meaitine  Spar. 
Talkspath.    Magnesitspath.    Mesitinspath.    Pistomesite. 

Rhombohedral.    R  :  R= 107°  1(K— 107°  30'.    Cleavage  rhombo- 
hedral,  perfect.    Crystals  often  imbedded.    Also  massive,  granular, 
and  fibrous. 
•H.=4 — 4*5.    G.=3 — 3-63.    Colorless,  whitish,  yellowish,  often 
brown  on  exposure.    Transparent  to  subtranslucent.    Brittle. 

CbmooM/ton.--(]ii[g,  te,  fin)  0.  Analyses :  1,  2,  Stromejer,  (Gdtt  geL  Ana.  18S7, 
and  Schw.  J.  li);  8,  Brooke  (Ann.  Phil  N.  Ser.  v,  882);  4,  6,  Stromeyer,  0oc  cit) ;  «,  Mla- 
Bche  (Pogg.  Ixx.  146)  ;  7,  Stromeyer;  8,  Fritzsche,  (loc  dt);  9,  Qibba,  (Pogg.  Izzi,  0MX 

teC  finC 

802        2*44  C  0*11=100*27,  Stromeyw. 

10*54  0-90  =  99  22,  Stromeyer. 

1816  =  99iM),  Brooka 

18-82  0*69  =1  99*80,  Stromeyer. 
16-97        0*78  =100*64, 

66*27  =100*28,  Fritssche. . 

67-24  =99-96,  with  some  'MnC,  Strom. 

89-88  CaC  2-30=100*86,  Fritadie. 

48-86  CaC  0-89=  99*89,  OibbsL 


1.  Hall,  Tyrol,  10 

2.  St  Gothard,  10 
8.  TVrol,  8 
4.  Zillerihal,  8 
6.  Passathal,  6 

6.  PiitwMsite,  0=8*416  1 

7.  Meaitine,  Piedmont,  1 

8.  "  2 

9.  "         Piedmont,  2 


89-70 
87-78 
8606 
84*79 
82-89 
44*96 
42-72 
68*68 
6614 


In  the  aboTe,  the  proportion  of  the  magnesian  carbonate  to  the  rest,  is  giren  in  fStm 
first  column.  Tliemesitine  spar  occmv  in  lenticolarfonns^  and  the  first  fiye  in  the  primary 
rhombohedrons,  with  the  faces  not  curved. 

B.R  gives  an  iron-reaction,  becoming  black,  and  sometimes  magnetic.  Bissolvea  ¥07 
slowly  in  muriatic  add,  when  pulveriz^ 

Occurs  in  chlorite  slate  at  St  (Gothard;  also  at  the  Zillerthal,  and  at  Hall  and  oIm- 
where  in  the  Tyrol  The  mesitine  is  from  Traversella  in  Piedmont  Indndea  maeh  of 
the  so-called  brown  spar. 

NoTK. — ^The  carbonate  of  iron  (spathic  iron)  and  of  manganese,  (diallogite),  wUh  oUgOB 
•par,  are  described  sererally  under  the  divisions  Iron  and  Manganese. 


HTDROCALCITE.     Hydrous  Carbonate  of  Lime.    Sehserer,  Ann.  der  Ph.  a  Cfh. 

Ixviii,  881. 

In  small  rhombohedral  crystals,  and  forming  an  incrustation  <m 
wood  under  water. 


LIMI — MAGNI8IA.  319 


CbH9Mit<»(m.---6aC+Sfi3sOaKboiiAte  of  lime  62*7,  and  water  it-S.    Ezpoeed  to 
air,  tlie  water  passes  off  and  it  beoomes  anhydrous.    The  crystals  cootain  1  per  cent  of 
oganic  matter.    By  the  action  of  abaolute  aioohol,  it  loses  2  e^niyalents  of  water. 

A  blue  limestone  from  VesaTins  analysed  by  Klaproth,  (Beit,  r,  91),  has  the  formula 
20aO+£^a£P,  consisting  of  lime  58*00,  carbonic  add  26*50,  water  11-00,  earthy  imparities 
2-25=:9«'75. 

HYDBODOLOMITE.    Dolomite  Sinter,  Kobell,  J.  £  pr.  C9i.  zzzvi,  804    Hydromag- 

nocaldt^  Bcmm, 

la  sinter-like  globular  masses,  of  a  yellowish-white  color  and 
earthy  texture. 

CompotiHofu—ipSL,  ftgO^^-H^*  or  8  [{^ILg,  Ca,)  C+1^  +lS[gr^  Ramm. 

Kobell  obtained  lime  25*22,  magnesia  24*28,  carbonic  aod  88*10,  water  17'40:=100. 
Afibrds  water  in  a  tube ;  othennse  uke  ordinary  calc  sinter.  It  has  the  composition  of 
tiie  mofftuna  alba  of  the  shops,  except  that  part  of  the  magnesia  is  replacea  by  lime. 

FroBi  Vesavius,  where  it  has  a  stalactitic  form. 

HTDROMAGNESITE,  KobelL    HydroH»rbonate  of  Magnesia,  Thommm. 

In  crusts :  also  as  a  white  powder.  H.=2«  Lustre  earthy. 
Streak  and  color  white. 

Oompo8Ui(m.-^iig*C*'\AtL,  or  3  (]i[gO+l^  +'S[g  d=lilagnesia  44*68,  carbonic  aeid 
W-Se,  water  19-46=10000.  According  to  Wachtmeister ,  (K.  Y.  Ac  H.  1827,  p.  17), 
and  Kobell,  (J.  £  pr.  Ch.  iv,  80), 

iig         0  ^         5i       9e 

1.  Hoboken,       42*41     86*82      18-58      0*27     1*66,  with  earthy  matter  1*89=99*99,  W. 
SL  Ntsgroponte,  48*96     8600      19*68      0*86     — =100,  K. 

KB.  infusible ;  affords  moisture  in  a  tube,  and  finally  becomes  pure  magnesia.  Eifer- 
Teeees  and  diseolves  in  adds. 

Occurs  at  Hrubscbitz  in  Moravia  in  serpentine;  on  Negroponte  near  Eumi;  with 
limcite  in  serpentioe  at  Hoboken  in  New  Jersey  ;  and  in  serpentme  also  in  Richmond  and 
Ifesichester  Cos.,  N.  Y.    This  is  identical  with  the  magnesia  alba  of  the  shops. 

Predaxtite,  (Petxholdt).  Predazzite  is  a  bitter  spar  allied  to  Qurhofian,  from  Pre- 
dasiK)  in  the  southern  Tyrol,  containing  in  addition  to  6*98  per  cent  of  water, 

CaC68*7,        }iilg0  80*8,        Si,  Xl,  Pe  1*0=100. 

If  the  water  is  in  chemical  combination,  it  afibrds  the  formula  20aC-^]S[gC+^=Oar- 
txNiata  of  lime  65*95,  carbonate  of  magnesia  2818,  water  5*92. 

LANCASTERITE,  8illiman,Jr, 

Monoclinic  ?  Usually  foliated  like  Brucite,  but  sometimes  in 
small  crystals  resembling  somewhat  those  of  stilbite  or  gypsum, 
\¥ith  diagonal  cleavage  eminent. 

H.=2-5.  G.=2-33 — 2*35.  Color  white.  Lustre  strongly  pearly, 
translucent.     Thin  folia  inelastic,  somewhat  flexible. 

C%m;K>n<um.— -]S(^4-]{lg^--Carbonic  add  27*11,  magnesia  50*78,  water  22*11— ^lOa 
^Analyses  by  H.  Emi,  (communicated  to  the  Author), 

1.  C  27*07  iSlg  5001  Je  101  fi  21*60—  99*69 

2.  2685  50*72  0*96  21*47—100*00 

lb  two  other  trials  the  fi[ and  0 together  equaled  49*88 and 49*86,  after  l^dm  drying 
^  the  water  bath.    In  a  matnna  yields  mnoh  water.    RE  erfoiiitaa  and  moqbmb  a 
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yeOowidi  or  brownidL    Giret  the  reaetiaD  of  magneiia.    Dimlreg  with  «fiirYit- 
«6noe  inaisdi. 
From  Lncaater  Co.,  Pennsjlvaoia,  near  Teacas,  od  aepeatine. 

PENNITE,  Hermann,  J.  £  pr.  Chem.  zlyii,  18. 

Incrusting,  with  the  surface  often  consisting  of  minute  glob- 
ules. 

H.=3-6.  G,=2-86.  Color  whitish,  or  greenish,  to  pale  green. 
Lustre  weak. 

Compotition—Z  (fig,  Ca,  JTi)  C+d.    Analysis  by  Hermann,  (loc  dt) 

0  44-64,  6a  2010,  iig  2702,  S^i  1-26,  te  0^70,  SCn  0-40,  3kl  0-15,  iSC  6-84=100. 

B.&  infusible ;  with  boruc  intumesces  and  forms  a  glass  which  is  brownish  red  in  the 

outer  flame. 
With  emerald  nickel  and  graduating  into  it,  in  Texas,  Lancaster  Co.,  PennsylTania. 

APATITE,  Werner.  Phosphate  of  Lime.  Spargektein,  Phosphorit,  W,  Asparagna  ttone. 
Horozite.    Chrysolite.    £upyrchroite,  JEmmons.    Augustite.  Pseudo-apatite,  Breii, 

Hexagonal;  hemihedral.  Fig.  114  and 
fig.  125,  pi.  2 ;  also  the  annexed  figures : 
fig.  3  is  a  distorted  form  of  fig.  2.  P  :  e= 
139°  45^,  P:  e'=1570,  P:  e"=120O  20', 
M:  e=130o  15',  P:  a=143°  39',  P:  a'= 
124^^  30',  Descloiseaux.  Cleavage  basal 
and  lateral,  both  imperfect.  Also  globular  \i 
and  reniform,  with  a  fibrous  or  imperfectly 
columnar  structure ;  also  massive,  structure 
granular. 

2  8 


1. 


Bt  Gothard. 


St.Gothaid. 


H.=5,  sometimes  4*5.  G.=3 — 3*265.  Lustre  vitreous,  inclining  to 
subresinous.  Streak  white.  Color  usually  sea-green,  bluish-green, 
or  violet  blue ;  sometimes  white ;  also  occasionally  yellow,  ffray, 
red,  and  brown;  none  bright.  Transparent — opaque.  A  biuish 
opalescence  sometimes  in  the  direction  of  the  vertical  axis,  espe- 
cially in  white  varieties.  Cross  fracture  conchoidal  and  uneven. 
Brittle. 

OomgotUion^^  Ca"  P-fCa  (01,  F)sPboi^te  of  lune  92*8,  and  flnorid  of  calcium  7-7. 
Aflooranf  to  G.  Boee,  (Pogg.  iz), 
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Saonm,  Oibo  d*  G«ta,       AndM  Oratotr,  01.  CMhui, 

Norway.  Spaia.              Nonray.  TttoI*  TfnL 

Fhosphftte  of  Lime,    9118  92*066             92189  9216  92*81 

Ghlond  of  Caleimn,     4*28  0-886              0-801  0-16  a  tnuaa. 

Fluorid  of  Calcium,      4*69  7*049               7*01  7*69  7*69 

G.=8174  G.=8-236        G.=8194  G.=8176  G.=8197 

Rammelsberg  makes  the  eompoeition  of  an  apatite  from  Schwaixensteiii  in  ZiOertha], 
Lime  49*66,  nli^phoric  add  42*68,  with  c&ldum  4*06,  dilorine  0K)7,  fluorine  8^68.  In  a 
phoepborite  from  Estremadara,  Daubeny  found  14  per  cent  of  floorid  of  oaldam,  (Oa  V), 
leading  to  the  fonnula,  according  to  Rammclsberff,  4  Ca*  P+8  Ca(^F,  Oil 

B.&  infusible  alone  except  on  the  edges ;  gives  the  test  of  phos|Jionc  ado,  (p.  166).  With 
bi|dx»phate  of  soda  or  borax,  fuses  without  difficulty  to  a  gbusa,  which,  on  «v^ling,  hit 
a  Gijttalline  structure ;  also  fuses  if  mixed  with  carboimte  of  iron ;  diasolves  slowly  in 
nitnc  add,  without  efferTescence.    Some  varieties  are  phosphorescent 

Apatite  usually  occurs  in  crystalline  rocks.  It  is  often  found  in  veinB  in  gneisa  or  mioa 
date,  and  particularly  those  containing  tin  and  iron  ore ;  also  in  grranular  umestooe.  U 
is  sometimes  met  with  in  serpentine,  and  occasionally,  as  in  Spain,  in  andent  Tokaoio 
rocks. 

Amonff  foreign  localities  are  Ehrenfriedersdorf  in  Saxooy ;  Schlackenwald  in  Bohe- 
mia; OaUbeck  Fell  in  Cumberland,  Devonshire;  St  Gotliard  in  Switaerland.  The 
ffreeniah-blue  variety,  called  moroxite,  occurs  at  Arendal  in  Norway,  and  Pfergaa,  Tfn- 
umd.  The  <ut>ara^M  ttone  or  ipatyel^ein  variety,  which  is  obtiuned  at  Zillerthal  in  the 
Tyrol,  and  Villa  Bacsl,  Spain,  is  translucent,  and  has  a  wine-yellow  color ;  it  is  imbedded 
in  talc  The  phosphorite  or  massive  radiated  varieties  are  mo^y  obtained  from  Estie- 
madura  in  Spain,  and  Schlackenwald  in  Bohemia.    Eupifrchroite  of  Emmons  is  sinuhtf. 

Magnificent  crystals  of  apatite  are  found  in  St  Lawrence  Co.,  K.  Y.,  in  white  limft- 
■tooe,  along  with  scapolite,  sphene,  kc  One  crystal  from  Robinson's  farm,  in  TTammnffi^ 
was  nearly  a  foot  in  length,  and  weighed  18  pounds.  Smaller  crystals  are  abundttit^  aod 
the  prisms  are  fr^oent^  well  terminated.  Besides  the  locality  in  Hammond,  fine  cryt- 
tals  are  obtained  aoout  a  mile  southeast  of  Gouvemeur,  in  a  smiilar  gannie,  and  also  ki 
Boesie,  with  sphene  and  pyroxene,  two  miles  north  of  the  village  of  Oxbow.  Ako 
on  the  bank  of  Vrooman  lake,  Jefl^erson  Co.,  in  white  limestone,  fine  gretn  ptisms 
from  half  to  five  inches  long;  Sanford  mine,  East  Moriah,  Essex  Oo.,  in  magiietiD 
iroo  ore,  which  is  often  thickly  studded  with  six-sided  prisms ;  also  at  Long  Pond,  Eases 
Ca ;  near  Edenville,  Orange  Co.,  in  prisms  from  half  an  inch  to  12  inches  long,  of  a  bright 
asparagus-green  color,  imbedded  in  white  limestone ;  and  in  the  same  region,  blue,  g^^y- 
ish-green,  and  grayish-white  crystals ;  two  miles  south  of  Amity,  emerald  and  bluiBb> 
green  crystals ;  at  Long  Pond,  Essex  Co.,  with  garnet  and  idocrase ;  at  Greenfield,  Saia- 
toga  Co.,  St  Anthony's  Nose,  and  Corlaer's  Hook,  less  interesting;  fibrous  mamnillated 
{MupyrchroiU)  at  Crown  Point,  Essex  Co.,  about  a  mile  sooth  of  Hammondsville.  lo 
New  Hampshire y  crystals,  often  large,  arc  abundant  in  the  south  part  of  Westmoreland, 
four  miles  south  of  the  north  village  meeting-house,  occupying  a  vein  of  feldspar  and 
quartz  in  mica  slate,  along  with  molybdenite  ;  some  fine  crystals  at  Piermont,  N.  H.,  in 
white  limestone,  on  the  land  of  Mr.  Thomas  Cross.  In  Maine,  on  Long  Island,  Blue-hill 
Bay,  in  veins  ten  inches  wide,  intersecting  granite.  In  MoMachuaettSt  crystals  occasionally 
six  inches  long,  are  obtained  at  Norwich,  (northwest  part),  in  gray  quartz ;  at  Bolton 
abundant  the  forms  seldom  interesting ;  also  sparingly  at  Chesterneld,  Chester,  Stur- 
bridge,  Hinsdale,  and  Williamsburgh.  In  Pennsylvania,  at  Leiperville,  Delaware  Co.; 
in  Bucks  Co.,  three  miles  west  of  Attleboro.  Apatite  has  also  been  found  near  Baltimore^ 
Maryland ;  at  Dixon's  quarry,  Wilmington,  Delaware,  of  a  rich  blue  color ;  on  the  Morris 
canat  near  Suckasung,  N.  J.,  of  a  brown  color,  in  massive  magnetic  pyrites ;  also  at  Perth, 
Canada. 

Apatite  was  named  by  Werner  from  airarao),  to  deceive,  in  allusion  to  the  mistake  of 
the  older  mineralogists  with  regard  to  the  nature  of  its  many  varietiea 

The  Pseudoiipatite  of  Breithaupt  is  considered  by  Rammelsberg  an  earthy  variety  of 
apatite. 

TALC-APATITE,  Hermann,  J.  t  pr.  Ch.  xxxi,  101. 

Hiis  variety  of  apatite,  from  chlorite  sUte  in  the  SduschimskiaD  monntaiiia  near  Sla- 
toost,  contains  lime  87*60,  magnesia  7*74,  phosphoric  add  89*02,  ttdphnric  add  2*10,  dlo- 
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rine  0  91.  flonrbe  and  Umb  2*28,  oorfd  of  Iroo  1*00,  innhiljlo  ft-SOslOO,  irlMDoe  tiie  iif^ 
muia  8  da*  P+lSEg"  r.  But  from  the  yariety  of  ito  oonstitiieots  and  the  laige  par  eeoi- 
age  of  imcdnble  ingredienta,  Benelina  sug^feata  tiiat  the  magneaia  maj  poMiUj  cone 
from  the  gangae.    0=2*70—2*75.    In  aiz-aided  cryatala,  grouped  or  aifflpla. 

WAQNERITE,  F^ht.    Flenrodaae.    lUc  Fhospbonanrer.    Fluophoqihate  of 

Thorn.    Magn^aie  Fhoaphat^ 


Monoclinic  ;  M  :  M=960  25',  P  :  M=109°  26'-  Most  of  the 
prismatic  planes  deeply  striated.  Cleavage  parallel  to  M,  and  the 
orthodiagonal ;  to  P  imperfect. 

H.=5— 5-5.  G.=3*068  transparent  crystal,  and  2*085  untrmns* 
parent,  Rammelsberg.  Lustre  vitreous.  Streak  white.  Color 
yellow,  of  different  shades ;  often  grayish.  Translucent.  Frac- 
ture uneven  and  splintery  across  the  prism. 

CoimM>n<tofk-~]9Lg^+MgF=Pho8j>l^    acid  48*82,  magnesia  50*88,  flooriiie  11-S0. 
Analysis  bj  Fucfas,  (Sdiweig.  J.  xxxiii,  269),  and  more  recently  by  Rammelabeig,  (Aul 
der  Ph.  u.  Ch.  bdv,  251  and  405,  and  2d  SuppL  p.  168). 

f  "SLg  te  'S[n  EF 

1.  41*78        46*66  5*00  0*5  6'50=100*8»,  PuchsL 

2.  40*61        46*27  4*59      Ca  2*88     F  9*86=108*21,  Bamm. 

B.B.  fuses  with  difficulty,  alone,  to  a  daik  greenish-gray  glass :  with  borax  or  salt  of 
phosphorus  dissolves  readily,  and  forms  a  colorless  pearl  Nitric  or  snlphnrie  acid 
gently  heated,  evolyes  from  its  powder  fumes  of  hydro-fluoric  add. 

This  rare  species  occurs  in  the  valley  of  Hollengraben,  near  Werfien,  in  SaUrimf  , 

-^    jQ  inr^ular  veins  of  quarts,  traversing  day  date. 


FLUOBSPAR    Fluate  of  Lime.    Fluorid  of  Caldum.     Ratofkit, /oAn.    ChkroiilwiM. 
Blue  John.    Ohaux  Fluat^e,  if.    Flusspath.    Huria  Phosphorans,  Xtiui. 

Monometric ;  octahedral ;  the  most  common  form  is  the  oobe. 
fig.  1,  pi.  2 ;  also  fig^.  2,  3,  5,  6,  7,  0,  10,  11,  14,  16,  24,  and  25,  and 
the  same  in  combination.  Cleavage  octahedral,  perfect.  Com* 
pound  crystals,  fig.  129,  pi.  2 ;  also  the  annexed  fig.  2,  which  is  an 


instance  of  the  same  kind  of  composition ;  but  the  individuals  con- 
tinued bevond  the  face  of  composition,  and  one  partially  enveloped 
by  the  other.    Rarely  columnar ;  often  granular,  coarse  or  fine. 
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H.b4.  6.=3'14— <8'176.  Lustre  vitreous;  sometimes  splen- 
dent ;  usually  glimmering  in  the  massive  varieties.  Streak  white. 
Color  white,  yellow,  green,  rose  and  crimson-red,  violet-blue,  sky- 
blue,  and  brown :  wine-yellow,  greenish  and  violet-blue,  are  the 
most  common;  the  red  varieties  are  the  rarest.  Transparent — 
subtranslucent.  Brittle.  Fracture  of  fine  massive  varieties  flat 
conchoidal  and  splintery. 

CompofUi»n,---OaSM^¥ixuofnn»  48*0,  and  ealohun  61*4. 

Benelios  found  0*5  of  phoepbate  of  lime  in  the  fluor  spar  of  Derbyafaire.  Keriteo,  in 
a  floor  from  Marienberg  and  Freibeiv,  detected  a  little  muriatic  add.  Schaffhautl  (Ami. 
d.  Ob.  iLFkbrn,  844)  states  that  a  ^et-Une  fluor  of  Welserdorf  contained  <H)8a7S  ni- 
trmn,  (H)0684  bydrogen,  00865  carbon,  and  0O8608  chloric  acid. 

Bdow  a  red  beat,  tbe  coarsely  pulverized  spar  ia  vividly  phospboreacent ;  the  light  is 
of  various  colors,  and  independent  of  the  external  color.  The  variety  cMorxtphane  emits 
a  bright  emerald-green  light  At  a  high  temperature,  phosphorescence  ceases,  but  it  is 
partially  restored  by  an  electric  discharge,  (|  222.)  B.B.  aecrepitates,  and  ultimately 
rases  to  an  enameL  If  the  flame  be  continued,  the  fluorine  is  in  part  expelled,  and  tM 
•paoiiiien  aasomes  a  cauliflower  appearance.    Gives  the  reaction  of  fluorme,  (p.  166^ 

Seldom  in  beds,  but  generaUy  in  veins,  intersecting  gneiss,  niica  slate,  cUy  slate,  and  also 
several  seoondaxr  rod^  In  the  north  of  England,  it  is  the  gangue  of  the  lead  Terns, 
which  intersect  the  coal  formations  ef  Northumberland,  Cumb^lam],  Durham,  and  York- 
shire. In  Derbyshire,  it  is  abundant ;  and  also  in  Cornwall,  where  the  veins  iutsfsed 
mudh  older  rocks.  It  is  a  common  mineral  in  the  mining  districts  of  Saxonv.  In  the 
dolomites  of  St  Gothard  it  occurs  in  pink  octahedrons;  and  at  Munsterthal  in  Ba- 
den in  flesh-red  hexakisoctahedrons.    It  has  been  detected  in  cannel  coal  by  Pro!  Rocers. 

like  most  remarkable  locality  of  fluor  spar  in  the  United  States,  was  discovered  on 
flie  borders  of  Muscalonge  lake,  in  Jefferson  Co.,  N.  Y.,  where  cubical  crystals,  some 
of  Ihem  more  than  a  foot  through,  and  having  a  greenish  tinge,  occur  in  gnuralar  lime- 
stone.  Roesie  and  Johnsburgh,  St  Lawrence  county,  have  afibrded  some  fine  crystals 
of  floor.  In  Qallatin  county,  Illinois,  for  thirty  miles  along  the  Ohio,  in  the  region  sooth- 
west  of  Cone*s  Rock,  at  Shawoeetown,  and  other  places,  a  dark  purple  fluor,  often  in 
large  crystals,  occurs  through  the  soil,  or  in  limestone.  At  the  north  village  of  Westmore- 
land, N.  £L,  two  miles  south  of  the  meeting  house,  of  white,  grocn,  and  purple  shades,  con- 
stitotiiuf  a  vein  with  quartz ;  also,  sparingly,  at  the  Notch  in  the  White  Mountains,  n'een 
octahec&ons  in  a  crystalline  quartz.  Some  fine  veins  have  been  discovered  on  Long 
Island,  Blue  Hill  Bay,  Maine.  It  also  occurs  sparinglv  of  a  green  color  at  Putney,  Vt ; 
in  Shenandoah  county,  Virginia,  near  Woodstock,  in  tLe  fissures  of  a  limestone ;  on  the 
Potomac,  at  Sheparostown,  in  white  limestone ;  in  Smith  county,  Tennepsee,  in  white 
snd  purple  cubes ;  at  Lockport,  N.  Y.,  in  white  cubes  with  celestine  in  limestone ;  in 
cubes  near  Rochester  and  Manlius  in  limestone ;  at  Amity,  N.  Y.,  in  thin  seams  with 
RMnel  and  tourmaline ;  at  the  Southampton  lead  mine  in  Massachusetts ;  and  near  the 
Franklin  Furnace,  New  Jersey. 

The  variety  ehlorophane  forms  two  veins  in  sneiss,  eadi  about  18  indies  wide,  in  the 
town  of  Trumbull,  Conn.,  along  with  topaz  and  magnetic  pyrites. 

HAYESINK    Borate  of  lime,  A.  A.  Ifaye$.    Borocaldte.    Borsaurerkalk. 

In  masses  having  a  globular  form,  consisting  of  interwoven 
fibres.     Opaque,  snow-white,  silky,  and  having  a  peculiar  odor. 

Comnoti/ion.— CaB*4;6lft=Lime  18*51,  boradc  add  46*96,  water  85  54.  Hayes  ob- 
tained lime  18*89,  borado  acid  4611,  water  85'00.  In  warm  water  the  fibrous  mnssss 
expand  and  form  a  consistent  paste  with  more  than  eight  times  their  volume. 

lliis  salt  occurs  quite  abund^tly  on  the  dry  plains  near  Iquique,  S.  A.,  associated  with 
wagnwiian  alum,  (riekeringite  of  Hayes),  where  it  was  obtamed  by  Mr.  J.  H.  Blake. 

A  amilar  oompoond  (probably  the  same  mineral)  has  been  analysed  bj  Ulss  (Ann. 
Ch.  Q.  Fhann.  Ixz,  49)  with  the  following  result: 

lime  16-7,  Soda  8*8,  Bonuic  acid  49.6,  Water  26-Q, 

16-9,  "    8*8,  "        49*6,  «     2W, 
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giviB«  tlie  focnuik  JTa  B'+Oa'B'+lofi.  li  oeimn  In  Soatfaam  Pen,  fai  white  ranifam 
mawaB,  from  the  nie  of  a  hastcQut  to  that  td  a  potato,  and  is  there  eaUed  teat.  On 
ftadnring  them,  thej  are  found  to  eooiist  of  white  tOky  interworeQ  flbrei^  wUdi  lapUlf 
abeorb  water,  and  have  a  sii^  eeline  taete. 

HTDBOfiOBAOITE.    Hydrous  Borate  of  Lime  and  Magneeia.    Hjdroua  CUcweo- 

biborato  of  Magnesia,  Jhomson, 

Resembles  fibrous  and  foliated  gypsum. 

H. =2.  6. = 1  0.  Color  white,  with  spots  of  red  from  iron.  Thin 
plates  translucent. 

0(my)oniUm,'--^^*+i[f'B^+l9t[:==:Bo^  add  4t^,  lime  14*63,  magnesia  1M8» 
water  27*62.    Analyses  by  Sl  Hess,  (Fogg,  zzzi,  49): 

1.  49-022        18298        10*430        26*880=100. 

2.  49-22  18-74  10*71  26*88  =100. 

B3.  fuses  to  a  dear  glass,  tinging  the  flame  slightly  green,  and  not  beenming  opaapSL 
In  a  matrass  a£fords  water.  Somewhat  soluble  in  water,  and  yielding  a  slightly  ailninna 
reaction.    Dissolres  oMily  in  muriatic  and  nitric  adds. 

Hjdroboradto  was  first  obsenred  by  Hess,in  a  collection  of  Caucasian  minerals.  His 
specmieQ  was  full  of  holes  fiUed  with  day,  containing  different  salts.  It  may  be  mistakon 
lor  gypsum,  but  is  readily  distinguished  by  its  fusibility. 

BOBADTTE,  Werner.    Borate  of  Magnesia,  P.    Boraiit    Magn6sie4)ont^  A 

Monometric ;  hemihedral.  In  cubes,  dodecahedrons,  and  other 
forms,  with  tetrahedraJ  replacements,  figs.  26,  33,  pi.  1,  and  the 
following : 

2 


f^^ 


V-,-W 


Cleavage  octahedral,  in  traces.    Also  amorphous. 

H.=7.  6.=2*974,  Haidinger;  2*9134,  massive,  Karsten.  Lus- 
tre vitreous,  inclining  to  adamantine.  Streak  white.  Color  white, 
inclining  to  gray,  yellow,  and  green.  Subtransparent — ^translucent. 
Fracture  conchoidal,  uneven.    Pyro-electric. 

Owiporifum.— Ag*B*=MJBgneBia  80*46,  boradc  add  69*66.  Stromey«r,  (Gilbertfb  Ab- 
nalen,  xlviii,  216),  Arfredsoo,  (K  Y.  Ac  H,  1822,  p.  92),  and  RammelsbeKg,  (FbggLdfa^ 
446)^  obtained 


Boradc  acid, 
Magnesia, 


67  69-7  69-262 

88=100,  St    80-8=100,  Ar£    80-748=100,  Bhb. 


A  compact  boradte  from  Strassfurth  afforded  ICarsten,  (Pogg.  Ann.  Ixz,  6671 
29^ bofaoie acid 6949,  with  1-08  qC aahooate of  im  aadi 


Qzyd  of  IroQ. 


wdh 
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RB.  iatnmeKes,  snd  fonnt  a  fiaatj  globok,  wliich  beeomei  cryitalttM,  opaqiie,  ud 
vliite,  OQ  ocxJiiig.    Heat  excites  four  fete  of  electrical  poles,  (see  page  187). 

Bondte  has  been  observed  ooly  in  beds  of  ^rpsani.  orisilt,  and  assooiated  with  aahj- 
drite.  It  ooears  in  crrstals  at  Kalkberg  and  Sdoildstein  in  Lanebeig,  HanoTer,  at  Sm- 
berg»  near  Kiel  in  Holstein,  at  Lnneville,  La  Menrthe,  France.  Also  maasiye,  or  fomSag 
part  of  the  rock  at  a  mine  of  rook  aalt^  at  Strastfiirth,  near  Mindei^  Pknasia. 

RHODIZTTE,  G.  JtoH,  Poggendocf  s  AnoAleo,  tttjii,  268. 

Monometric  and  hemihedral  like  boracite ;  planes  a  smooth  and 
shining ;  e  with  less  lustre  and  often  uneven. 

H.=8.  6.=3'd — 8*42.  Lustre  vitreous,  passing  into  adaman- 
tine, splendent.  Color  grayish  or  yellowish  white.  Translucent. 
Pvro-electric. 

&&  m  the  platinam  ibrcepa,  fuses  with  difBcuhj  on  the  edges  to  a  white  opaque  glaaa, 
imgingthe  flune  at  first  ffreen  then  green  below  and  red  aboTe,  and  finallj  red  throqgli- 
oat  with  borax  and  salt  of  phosphorus,  fuses  to  a  transparent  glass,  sikI  appears  to 
eootain  no  silica.  Dissolves  with  great  difficulty  in  mnriatio  acid.  BesemUes  ooradte 
in  its  pyro-electric  qualities. 

This  species  is  supposed  to  be  closely  allied  to  the  preceding,  and  is  cxvidered  a  lime- 


RhodiBte  was  diseorered  by  Q.  Rose,  in  yeir  minute  crystals  on  some  of  the  red  toar- 
malmes  from  near  Murainsk,  Siberia,  and  named  from  'po^i (»»,  to  make  of  the  color  ef  the 
fos^  in  aUoaion  to  its  tinging  flame  red.  The  largest  crystals  seen  were  two  Ihies  in  diametv. 

FEEABMA00L1TE,  Brewster's  Edinb.  J^  1822,  iii,  802.    Arsenate  of  Lime.    Ohanz. 
Arseniat6e,  if.    Arsenikblfithe,  in  part,  Werner,    Ficro-pharmaooUte. 

Monoclinic  ;  right  rhomboidal ;  M  :  T 
=96°  46',  P  :  T=90',  e  :  c=117°  24',  P  : 
e=:]21°  18'.  Cleavage  parallel  to  T,  emi- 
nent.  Crystals  usualTy  lengthened  in  the 
direction  of  P,  and  one  face  e  often  oblit- 
erated by  the  extension  of  the  other.  Sur- 
faces T  and  e  usually  striated  parallel  to 
their  mutual  intersection.  Rarely  in  distinct  crystals  ;  commonly 
in  delicate  silky  fibres  or  acicular  crystallizations,  m  stellated  groups. 
Also  botryoidal  and  stalactitic,  and  sometimes  massive. 

H.=2-^2'5.  G.=2*64 — 2*73.  Lustre  vitreous  ;  on  P,  inclining 
to  pearly.  Streak  white.  Color  white  or  grayish ;  frequently 
tinged  red  by  arsenate  of  cobalt.  Translucent — opaque.  Frac- 
ture uneven.    Thin  lamina  flexible. 

aM9iofi<ioii.—Ca*2s+6fi»  Arsenic  acid  6(H)i,  lime  25*19,  water  28*87.  AnaMs 
If  Elaproth,  (Beit  iii,  277),  John,  (Chem.  Untera.  ii,  221),  and  Rammelsberg,  (Pogg.  Ann. 

1.  Wittidien,  2600  60-64  24-46=100,  K. 

2.  Andreasberg,       27*28  45*68  28-86=96*82,  Joha 

8.  Olacksbrunn,       28*59  51-58  2840,  Co, 9e,  148=100,  IL 

The  cobalt  in  the  last  is  attribated  to  a  miztm-e  with  cobalt  bloom.  Turner  obtained 
he  a  specimen  of  unknown  looditj,  (Brewst  J.  iii,  806),  Arsenate  of  lime  79K)1,  water 
20i»9=100. 

The  Pieropharmacoiite  of  Stromeyer,  from  Riechelsdorf,  (GilK  Ann.  hd,  185),  oootafaia 
lima  24*646,  arsenic  add  46-971,  magnesia  8*228,  asyd  of  cobalt  0^96^  watar  28*9776= 
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99-816,  afibrdiog  tiie  fioninila  (C%]&[g/2fl'+12fi,  Ramffl.;  but  it  is  probiUy  impare 
pharmacolite. 

&B.  in  tiie  outer  flame  fuses  to  a  whita  enamel,  and  in  the  inner  flame  on  dmraoal 
gives  the  MDell  of  arsenic,  fusing  to  a  htath  bead,  and  tinging  the  flame  bine.  Easily 
soluble  in  acids.    Insoluble  in  water. 

Found  with  arsenical  ores  of  cobalt  and  silTer.  dystals  have  been  firand  at  Witti- 
chen,  Baden ;  also  in  botryoidal  or  globular  groups  at  St  Marie  auz  Mines  in  the  Vosgea, 
at  Andreasberg  in  the  Hartc,and  at  KiechelMiorf  and  Bieber  in  Heaaia;  at  Ol&cksbrunn 
in  Thuringia ;  at  Joachimstahl  in  Bohemia. 

This  species  was  named,  in  allusion  to  its  containing  arsenic,  from  frnffimgw,  poutm^ 


MAONESIAN  PHARMACOLITE.    BeraeUit,  Kuhn,  Ann.  CL  a.  Fharm.  zzzir,  SU. 

Chaux  arseniat^e  anhydre,  Duf, 

Massive,  with  cleavage  in  one  direction. 

H.=5 — 6.     G.=2-62.      Lustre   waxy.     Color   dirty- white  or 
honey-yellow.     Brittle. 

ComjHmt%<m.'-{(j2Ly  iHg,  ACn)'  %a.    Analyses  by  Eahn: 

Ca  jflg  £s  An 

1.  23-22  16  68         68-61  218       ign.  0-80=99-84. 

2.  20  96  16-61         66  46  4*26  2*96  insoL  0-28=10047. 


B.E  infusible,  but  becomes  gray.    Aflbrds  the  reaction  of  arsenic,  and  of 
with  fluor  spar.    Wholly  soluble  m  nitric  add. 

Occurs  at  Langbansbytta  in  Wermland,  with  an  ore  of  iron  and  granular  bitter  spar. 
This  mineral  was  called  Berzeliite  by  Kflhn,  in  honor  of  B«nelins ;  but  this  nam*  ii  al- 
ready appropriated  to  another  minenU. 

HAIDINGERITE,  Tunutr,    Brewster's  Journal,  iii,  808. 

Trimetric  ;  M  :  M=100°.  M  :  c=140,  M  :  i 
=  130,  a:  a  (adjacent  plane8)=126°  58',^:  a= 
IIG*^  31'.  Cleavage  highly  perfect  and  easily  ob- 
tained parallel  to  €,  Mostly  in  minute  crystals  ag- 
gregated into  botryoidal  forms  and  drusy  crusts. 

H.=l-5 — ^2-5.  G.=2-848.  Lustre  vitreous. 
Streak  white.  Color  white.  Transparent — trans- 
lucent.    Sectile ;  thin  lamince  slightly  flexible. 

Omipon/lon.— Ca'JU-f-4£t=Arsenic  acid  56*844,  lime  27*866,  water  17*291.  . 
(Brewster's  Journal,  iii,  808)  obtained.  Arsenate  of  lime  85*681,  and  water  14*819. 
solves  easily  in  nitric  acid.    B.B.  like  pharmacolite. 

First  distuiguished  as  a  species  by  Haidinger.  A  single  specimen  only  ha*  .,.,. 
observed,  and  that  was  associated  with  phannaoolite.  It  is  suppoeed  to  have  oome  from 
JfoMshimstahL 
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V.  ALUMINA. 

Pure  alumina  (£1)  is  the  mineral  or  gem  sapphire,  conmdumy  or  emery. 
Combined  with  water  it  forms  the  hydrates,  diaspore  and  gibbsite ;  with 
snlphoric  acid  it  gives  rise  to  several  sulphates  ;  and  combinations  of  a 
snlphate  (aU3')  with  a  sulphate  of  potash,  soda,  magnesia,  or  some  other 
allied  base  (fiS)  and  24  parts  of  water  (24fi)  produce  a  series  of  alums, 
crystallizing  alike  in  octahedral  forms.  It  also  unites  with  phosphoric  acid ; 
and  its  metaUic  base  combined  with  fluorine,  forms,  along  with  sodium,  the 
minerals  cryolite  and  chiolite.  Its  most  common  mode  of  occurrence  is 
in  combination  with  silica,  it  entering  into  the  composition  of  much  the 
larger  part  of  the  silicates.  The  zeolites,  feldspars,  micas,  garnet,  tour- 
maline, kyanite,  andalusite,  beryl,  euclase,  topaz,  and  nun;ierous  other  spe- 
cies contain  it  as  an  essential  ingredient ;  and  it  occurs  occasionally  in 
hornblende  and  in  some  other  magnesian  species.  Combined  with  mag- 
nesia, protoxyd  of  zinc,  iron,  or  manganese,  it  produces  a  series  of  spinels 
having  in  common  an  octahedral  form ;  with  glucina  it  forms  chryso- 
beryl.  It  is  the  characterizing  ingredient  of  clay,  and  of  many  hydrous 
species  like  halloysite. 

Being  isomorphous  with  peroxyd  of  iron,  (9e),  it  is  often  replaced  by 
this  base ;  consequently  there  is  a  phosphate  of  iron  resembling  phosphate 
oi  alumina ;  and  many  of  the  aluminous  silicates  vary  widely  in  charac- 
ter from  a  more  or  less  general  substitution  of  one  base  for  the  other.  Per- 
oxyd of  manganese  (fin)  also  performs  to  some  extent  the  same  part  in 
replacement ;  and  so  also  zirconia  (Zr)  and  peroxyd  of  cerium,  (€e).  Alu- 
mina also  has  been  supposed  to  replace  silica,  as  in  some  varieties  of 
hornblende,  where  the  presence  of  alumina  is  attended  with  a  diminution 
of  the  proportion  of  silica. 

Owing  to  the  relation  of  21  and  9e  there  are  spinels  in  which  the  alumi- 
na is  replaced  partly  by  peroxyd  of  iron.  And  magnetic  iron,  franklinite 
as  well  as  chromic  iron,  belong  to  the  same  series. 

Pure  alumina  is  insoluble  and  infusible ;  H.*"9.  The  hydrates  are 
insoluble  and  infusible,  and  yield  water;  H.-=-3— 65.  None  of  the 
salts  in  this  chapter  gelatinize  with  acids.  The  sulphates  are  mostly  sol- 
uble, and  have  an  alum  taste  ;  the  insoluble  sulphates  dissolve  in  acids 
without  effervescence  ;  H.-=l— 5 :  G—1-5— 2-8.  The  phosphates  fuse 
with  difficulty  or  not  at  all,  and  give  the  blowpipe  reaction  for  phosphoric 
acid,  and  usually  that  of  alumina ;  H.— 3— 6.  G.— 2-3-.3-2.  The  JUuh 
rids  are  very  easily  fusible,  but  insoluble  ;  H.— 2 — 4.    G.— 2-7 — 3. 
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SAPPHIRE.  Corundam.  Emery.  Oriental  Amethyst  Orieotal  Topu,  Baby,  Emenld, 
Amethyst  Adamantine  Spar.  Salamrtein.  Smiigel  Eonmd.  Demanthspath.  TeMaa. 
Corindoo.    Aateria  of  PUny, 

Rhombohedral ;  R  :  R=860  6'.  R  :  e=  136°  67', 
R:o=1540  li'»  a:o=1180  61'.  o:  6=151°  9*. 
Cleavage  basal,  in  some  varieties  perfect,  but  inter- 
rupted by  conchoidal  fracture ;  imperfect  commonly 
in  the  blue  variety.  Large  crystals  usually  rough. 
Also  massive  granular  or  impalpable ;  often  in  lay- 
ers from  composition  parallel  to  R. 

H.=9.  G.=3-909 — 416.  Lustre  vitreous;  in 
some  specimens  inclining  to  pearly  on  a,  and  at 
times  exhibiting  a  bright  opalescent  star  of  six  rays  in  the  direction 
of  the  axis.  Color  blue,  red,  yellow,  brown,  gray,  and  nearly  white ; 
streak  uncolored.  Transparent — translucent.  Fracture  conchoidal, 
uneven.     When  compact,  exceedingly  tough. 

Sapphire  is  pure  alumina  crystallixed.  Tlie  silica  that  different  analyses  have  appearad 
to  detect  in  it,  has  probably  been  deriyed  from  the  mortar  in  whidi  the  mineral  waa 
abraded.  B.B.  unaltered,  both  alone  and  with  soda;  fuses  entirely  with  borax,  thoa^ 
with  ffreat  difficulty ;  and  also,  if  pulverized,  with  salt  of  phosphorus.  It  is  not  attacked 
by  acids.  Friction  excites  electricity,  and  in  polished  specimens  the  electrical  attractioii 
continues  for  a  considerable  leng^  of  time. 

The  species  sapphire  includes  corundum  and  emery,  in  addition  to  the  finely  oolorad 
yarieties  that  have  always  borne  this  name.  Corundum  includes  the  gray  and  darfcar 
colored  opaque  crystallized  specimens,  or  cleavably  massive ;  emery,  massive  varietiea  of 
dingy  color.  The  rtd  sapphire  is  sometimes  called  the  Oriental  ruby  ;  the  yellow,  Imms  ; 
the  green,  emerald ;  violet^  amethyst ;  and  hair-brown,  adamantine  tpar.  The  astemftad 
crystals  are  often  called  asteria^  a  name  used  by  Pliny. 

This  species  is  associated  with  crystalline  rocks,  as  grnuiular  limestone  or  doknite, 
ffneiss,  granite,  mica  slate,  chlorite  slate.  The  fine  sapphires  are  usually  foimd  in  tba 
beds  of  rivers,  either  in  modified  hexagonal  prisms,  or  m  rolled  msMOs,  aocompaniad  faj 
grains  of  magnetic  iron  ore,  and  sevend  species  of  gems. 

The  best  ruby  sapphires  occur  in  the  dapelan  mountains,  near  Syrian,  a  city  of  Pogn, 
and  in  the  kingdom  of  Ava :  smaller  individuals  occur  near  Bilin  and  Merowitc  in  Boha- 
mia,  and  in  the  sand  of  the  Expaillie  river  in  Auvcrsne.  Blue  sapphires  are  hroi^t 
lh>m  Ceylon ;  Uiis  variety  was  called  Salamstein  by  Werner.  Corundum  oocotb  in  ttie 
Camatic,  on  ike  Malabar  coast,  in  the  territories  of  Ava,  and  elsewhere  in  the  East  Indiaa : 
also  near  Canton,  China.  At  St.  Gothard  it  occurs  of  a  red  or  blue  tinge  in  dolomite,  ana 
near  Mozzo  in  Piedmont,  in  white  compact  feldspar.  Adamantine  spar  is  met  wtth  in 
laige  coarse  hexagonal  pyramids  on  the  Malabar  coast,  and  in  Gellivara,  Sweden.  EmefT 
is  round  in  large  boulders  at  Naxos,  and  several  of  tho  Grecian  islands.  Also  in  Asia  lu- 
nor,  IS  miles  east  of  Ephesus,  near  Gummuchkeny,  ^ere  it  was  discovered  in  aita  hf 
Dr.  J.  Lawrence  Smith,  associated  with  emerylite  and  other  micas,  oxyds  of  iron,  diloii- 
told,  pyrites,  and  calc  spar,  between  Eskihissar  and  Melas,  as  seen  by  TchihatcJiefl^  and 
also  to  the  north  of  Smyrna.  Other  localities  are  in  Bohemia,  near  Petschao,  in  tba  Unl, 
near  Katherinenbui^,  and  in  the  Ilmen  mountains,  not  far  from  Miask. 

A  fine  blue  variety  of  sapphire  occurs  at  Newton,  N.  J.,  with  hornblende,  mksa,  Md- 
epar,  and  tourmaline,  connected  with  an  extensive  bed  of  granular  limestone.  TImb  cm> 
tals  are  often  several  inches  lone,  and  when  regular  are  rhombohedrons  or  aiz-Moed 
prisms.  Well-defined  crystals  of  oluish  and  pink  colors  are  found  in  a  similar  sHoalkB 
at  Warwick,  N.  Y.,  where  they  occasionally  occupy  the  cavities  of  laii^  oyidtala  of  qn* 
neL  At  Amity,  N.  Y.,  white,  blue  and  reddish  crystals  occur  with  spmel  and  mtilie  in 
gnmilar  limestone.  In  Pennsylvania,  grayish  corundum  occurs  in  large  crystals  in  0al- 
mnneOa;  near  YillageGheenm  Aston;  at  Mineral  Hill  in  loose  ayBtals:  also  in  crystalaat 
UnkinyiUe,  Obeaier  Co.,  abundant,  with  tourmaline  in  emerylite,  and  in  albite  some  nmmm 
Wifll^HiviOOOpoiindi^and  eryatalfbaii^oooamnanyiinoi^  Fiide  hLvm  a jaUJi 
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■w  met  with  at  Vert  Pton^Ckim,  near  Iitdifidd,MtocMted  AUne 

vte  eonrndmn,  aflbrdbg  broiideleavage  BDrfroes^is  abcmdant  io  lufe  maifii  in  Botherlord 
Co,  North  OaroliDa ;  and  a  fine  red  Mpfdnre  hae  been  obtained  m  Gheater  Oo^,  Qeofgia. 
Perth,  Canada,  alao  affords  this  Bpedea. 

The  red  sapphire  is  more  highly  esteemed  than  other  Tarieties  of  this  speciea.  A 
ayatal  ireiffhii^  four  carats,  perfect  in  transparencnr  and  color,  has  been  Tamed  at  half 
the  price  of  a  diamond  of  the  same  size.  They  seldom  exceed  half  an  inch  in  length. 
Two  splendid  red  crystals,  however,  having  the  form  of  the  scalene  dodecahedron,  and 
"  de  la  kogueor  du  petit  doigt^"  witii  a  diwneter  of  about  an  inch,  are  said  to  be  in  the 
ppBsesrion  of  the  king  of  Arncan. 

Bine  aapi^ures  occur  of  larger  siae.  According  to  Allan,  Sir  Abram  Hume  nossenea 
a  distinct  crystal,  which  is  three  inches  in  length ;  and  in  Mr.  Hope's  collection  oi  predoua 
itones  there  is  one  crystal,  formerly  the  pro^rty  of  the  Jardin  dea  Plantea,  for  whidi  he 
gave  £S000  sterling. 

The  sapphire  admits  of  the  highest  degree  of  polish.  It  is  cut  by  means  of  diamond 
dost,  and  polished  on  copper  or  lead  wheels  with  the  powder  of  emery.  It  is  used  for 
jewidling  watches,  and  has  Deen  cut  into  lenses.  The  appucatioos  of  emery  are  well  known. 

The  word  it^hire  is  from  the  Qreek  vmwfttf^s,  the  name  of  a  blue  stone,  highly  val- 
ued by  the  anaents.  This  does  not  however  appear  to  have  been  the  sapphire  of  the 
present  day,  but  the  lapis  lazidi,  which  more  neany  agrees  with  the  character  given  it  by 
Tbeophraatus,  Pliny,  Isidorus,  and  others.  The  latter  remarkB, "  Sapphirus  cceruleus  eat 
com  purpura,  habois  pulveree  aureoe  sparsos,"  particles  of  inn  pyntes,  which  are  verr 
frequently  diaseminatSBd  through  lapis  lazuli,  u>oking  like  gokl  (Moore's  An.  Ifin^ 
Oonuidam  is  a  word  of  Asiatic  origin. 

DIASPORE;  Sauy,    Dihydrate  of  Ahmiina,  Thmn,    StepLanit& 

Trimetric?  according  to  Haidin^r.  M  :  M=129° 
54'.  Cleavage  brachydiagonal,  eminent;  also  lateral 
and  basaly  less  perfect.  Occurs  in  irregular  lamellar 
prisms,  and  foliated  massive. 

H.=6— 6-6.  G.=3-4324,  Hauy ;  3452,  Duf.  Lus- 
tre  brilliant  and  pearly  on  cleavage  faces ;  elsewhere 
vitreous.  Color  greenisb-gra^  or  hair-brown;  crystals 
sometimes  violet-blue  in  one  direction,  reddish  plum-blue  in  another^ 
and  pale  asparagus-^een  in  a  third.  When  thin,  translucent — sub- 
translucent.     Very  brittle. 

OomHmiian, — Slfi=86'10  alumina,  14*90  water.  Analyses :  1,  Yauqnelin,  (Ana  de 
Ch. ;diC  118);  2,  Children,  (Ann.  PhiL  [2],  iv,  146);  8,  4,  Dufr^noy,  (Ann.  des  Minea, 
16S7) ;  5, 6,BeM,  (Pogg.  ziriii,  255);  7,  Damour,  (Comptes  Bend,  xxi,  822);  8,  Lowe,  (Pogg. 
h^SOT): 

21  H  ]^e  5i 

1.  SOD         17-8  80  — =100-8,  Vauq. 

2.  Sweden,  (f)        7606      14*70         7*78         — =98-54,  ChU^b-en. 

8.  Siheria,  74*66       14-58    Pe  4*51         2*90,  ^a  and  Ag  1*64=98*29,  Du£ 

4.  78-98       1518      "0*62         189,  &k  1*98=97*95,  Duf. 

5.  Kiask,  86*44       14*56  —  =100,  Hess. 

6.  •  85-61       14-89  =100,    « 

7- Siberia,  7991       1490  —  unattacked  5*80=100*61,  Bam. 

8.  Schemnitz,         85181     16*00  — =100131,  Lowe. 

In  a  matrass  decrepitates  stropffly  and  separates  into  small  white  scales ;  finally 

yidds  water.    RR  infusible.    Widi  borax  and  salt  of  phosphorus  dissolves  slowhr  io  a 

ditr  colorlesB  glass.    Not  acted  on  by  soda.    A  fine  blue  with  cobalt  solutikn.    Kot  at 

dl  altered  by  concentrated  and  boiling  sulphuric  add,  except  after  falcinatJcp. 

Ooeors  in  chlorite  slate,  near  Koroibrod,  district  of  Katharinenbuig  in  the  Ural,  and  at 

^fihamnita  in  veina  between  dolomite  and  limestone ;  also  at  Broddbo  near  FaUnn ;  and 

^^itb  eonmdnm  at  St  Gothard.    The  angles  and  figure  above,  by  Haidfanger,  are  from 

"^rfximiil  I  eryatali ;  and  Dufr^fooy  luggeata  that  the  mineral  may  ba  a  oiatfaict  spa- 
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,»».  The  specific  mvttj  is  but  8*808.  Ttko  Siberian  diaapore  afforded  Ldierre,  bow- 
ever,  the  angle  H ;  M=128<>  to  129^  but  baa  been  suppoeed  to  be  dinometria  The 
didiroiflm  uboye  described  characterises  the  Schemnits  crystals. 


OIBBSITB,  Torrey,  N.  Y.Hed.  and  Fhys.  Jour.  1,  68.    Hydrargillite,  O.  Hote,  Pogg. 

zlviii,  664. 

HexagODal,  in  small  crystals  with  replaced  lateral  edges  and  emi- 
nent basal  cleavage.  Planes  M  vertically  striate.  Usually  stalac- 
titic  or  small  roammillary  and  incrusting,  with  smooth  surface  and 
often  a  faint  fibrous  structure  within. 

H.=3— 3-75.  G.=2-3— 2-4;  from  Richmond,  2385,  B.  Sil- 
liman,  Jr.;  Hydrargillite  of  the  Ural,  2*387,  Hermann.  , Color 
grayish,  greenish,  or  reddish-white.  Lustre  of  P  pearly ;  of  stalac- 
tites faint.  Translucent.  A  strong  argillaceous  odor  when  breathed 
on.     Tough. 

ChmpatUiofL'-illPssAluxxaDtL  66'56,  water  84*44.  Analyses ;  1,  Torrejr,  (loc  cit);  8, 
Thomson ;  8,  Hermann,  (J.  fjpr.  Ohem,  xl,  82,  and  xlrii,  1) ;  4,  5,  6,  B.  SiUiman, Jr.,  (Am. 
Jour.  ScL  [2],  yii,  411) ;  7,  Hermann,  (as  above) ;  8,  Kobell,  (J.  L  pr.  Ohem.  xli) : 


1.  Richmond,  Mass. 

2. 

8. 

4. 


£1 
64-8 
M-^l 
26-66 
68-446 


84-7 
88*60 
85-72 
84-477 


9e    Bi 
8-98   8-78 


6. 


64-956  84*078 
64160  84151 


7.  Hydrarg^  Ural,     64-08 

8.  ''    Vilk  Rica,  66-6 


84-54 
84-4 


=99-5,  Tor. 

=101-16,  Thom. 

87-62=100,  Harm. 

Mg  0-8,  insoL   1-777= 

100,  B.  S. 
0*590  Ag  0*8.  insoL  -082=100, 

B.S. 
trace  it%  0*3,  insoL  0*127= 
100-238,  B.  & 
1-48=100,  Herm. 
— =100,  Kob. 

Silliman,  Jr^  did  not  find  the  phosphoric  add  attribated  to  the  Gibbsite  by  Hermann, 
and  ascertained  that  the  silica  of  Thomson's  analysis  was  due  to  a  mixture  with  allophane, 
with  which  mineral  it  is  often  associated.  The  species  hvdrargillite  therefore  faUs  into 
Gibbsite.  The  absence  of  phosphoric  acid  has  also  been  still  more  recently  proved  by  Mr. 
Orossley  in  the  laboratory  of  Dr.  0.  T.  Jackson. 

In  a  matrass,  yields  water.  RB.  infusible ;  on  charcoal  decrepitates,  becomes  opaque, 
and  crystals  eidEbliate ;  phosphoresces.    A  fine  blue  with  cobalt  solution. 

The  crystallized  gibbsite  was  discovered  by  Liasensko  in  the  Schischimskian  mountains 
near  Slatoust  in  the  UraL  The  laieer  crystals  were  1  to  2  lines  long.  The  stidactitic 
occurs  at  Richmond,  Mass.,  in  a  bed  of  brown  iron  ore ;  also  at  Lenox,  Mass. ;  at  the 
Clove  mine,  Union  Vale,  Duchess  Co.,  N.  Y.,  on  hematite ;  in  Orange  Co.,  N.  Y. 

This  species  was  named  in  honor  of  CoL  George  Gibbs,  the  originiu  owner  (after  exten- 
sive foreign  travel)  of  the  large  Gibbs'  cabinet  of  Yale  College. 

ALIJNOGEN,  J^Aidant  Feather  Alum,  tn />ar^.  Hair  Salt,  innarf.  Neutral  Sulphate 
of  Alumina.  Davyt  Federalaun.  Halotrichite,  Olocker,  Haarsalz,  Werner.  Tho- 
nerde  Schwefelsaure. 

Usually  in  delicate  fibrous  masses  or  crusts  ;  also  massive. 

H.=2 — 3.  Lustre  vitreous — silky.  Color  white,  or  tinged  with 
yellow  or  red.  Subtranslucent — subtransparent.  Taste  uke  that 
of  common  alum. 

Compontwfi4 — £lS'+lSA=^^ln°^>nft  16*40,  snlphnric  add  86*05,  water  48*66.  Anal- 
TNs:  1,  2,BoQSBiQgault,  (Add.  Ch.Fh.xzz,  109);  8,Mill,  (Qnart  Jonm.  1828,  pi  882);  4, 
HivtwA(Jahre8ber.x,l'78);  5,H.  noM,(PQg^  zzvii,  817);  6,  7,  8,  9,  BammelsbeiK, 
(Pogg.  iliii,  180,  899);  10,  Herapalh,  (Ohem.  Gas.  1846,  p.  422): 
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1.  Sddana, 

8.  Bosote,  i>avy<4^ 

5.  Oopiftp(^ 
€.  Koiosoruk, 

7.  Friesdorf, 

8.  Potflcfaappel, 


21       S       ]Q[ 
16*00  86-40  46-60 
14-98  86-68  49*84 
U-00  29*00  61-80 
14-98  40-81  40^ 

14-68  86-97  44-64 

15*57  85'8S  48*61 

14-87  87-88  45*16 

12*78  85-71  4702 


9e      fig    ()k      Si 

0-004  0004  0*002   — 


1-20 


0*86 


2*68    0-14 


9.  Freiflnwalde,  11*28  85*64  48*85 

10.  Ad«faude,N.&  W.  17*09  85*68  4670 


—  =99-010,  Boon. 

—  =100*00,    «* 

Earthy  8-0=100-00.  M. 

1*18,  ^a  1*18,  &  0*26,  HGl 

0-40=100  Hart 
1-87=100-88,  Rom. 

^=100,  Ramm. 

0*15  1 0*22.  te  2-46=100-24.  R 

0*27    0*64  &  0-82,  ^e  0*67,  ]SCn  1*02 

=98-48,  R. 
1-91     0*48  Si  0*48,   ^e  0*72,  4  0*47, 
iSjk  0*31,  5i  0*48=100,  Ramm. 
Oa  0*04  and  earthy  substance   0-50= 

99-96,  Heiapi 


B3l  intomesces  and  fases  easily.    Very  soluble. 

TUs  qpedes,  a  hydrous  sulphate  of  alumina,  results  both  from  Tolcanic  actioDaiid  the 
deoompositioD  of  pyrites  in  onal  districts  and  alum  shales,  and  occurs  at  the  localities  aboTe 
meotHned,  besides  many  others.  It  is  found  as  an  efflorescence  in  numerous  |Jaoes  in 
the  United  SUtes. 

A  salt  of  allied  composition  from  Ararat,  analyzed  by  GKibel,  (Schw.  J.  lx»  401),  aflbrded 
afamuna  88*75,  sulphuric  add  58*58,  sulphate  of  protoxyd  of  iron  2*78=100*11=21 8*; 
Urn  water  was  not  determined. 

Hie  KeramohaliU  of  J.  Jurasky,  (Ost  Blat  £  lit  1847),  from  near  Konigsberg  in 
Hungary,  has  the  same  composition  as  alunogen.  It  is  described  as  occurring  in  crys^ 
taOine  crusts  and  also  as  presenting  six-sided  tables  of  92^  and  184o,  with  the  orystid- 
Uiatiflii  monodinic    Jurauy  obtained  for  its  composition — 

2114-80,        J'e2*15,        S  86*75,        ^44*60,        insoluble  2-01»99-81. 

Ooam  in  thick  druses  with  iron  vitrioL 


NATIVE  ALUM. 

Under  the  head  of  Alum  are  included  several  compounds  having 
the  general  formula  fi  S+HS'+24]d,  B  standing  for  different  bases, 
as  potash,  soda,  magnesia,  protoxyd  of  manganese,  &c.  Crystals 
octahedral.  Soluble  in  water.  Taste  astringent,  more  or  less  like 
common  alum. 

1.  PoTASB  Axuic    Native  Alum.    Kalialaun. 

UsoaUy  fibrous,  or  as  an  efflorescence.  H.=2^ — 2*5.  G.=:l-75.  Vitreous,  the  fibrous 
▼arietiea  sometimes  somewhat  pearly.    Color  white.    Transparentr— opaque. 

aHN|N)siaon^^+£l5*-^24]S»Sulphate  of  potash  18-8,  tersulphate  of  alumina  86*2, 
and  irater  45*5.  B3.  fuses  m  its  water  of  cr^stallixation,  and  froths,  forming  a  spongy 
maaa  Sofaihle  in  from  16  to  20  times  its  weight  of  cold  water,  and  in  little  more  than 
its  we^ht  oC  boiling  water. 

EffloresoeB  on  argillaceous  minerals,  and  more  particularly  alum  slate.  Whitby,  in 
Torkshire,  is  a  noted  locality,  also  Hurlet  and  Campsie  near  Glasgow.  In  the  brown 
coal,  at  TKbermig,  in  Bohemia,  it  occurs  in  layers  having  a  fibrous  structure.  It  has  alio 
becQ  obtained  at  ^e  volcanoes  of  the  Lipari  isles  and  Sicily.  Cape  SaUe,  MarylaiKit 
•iEDrds  large  quantities  of  alum  annually. 

Alum  is  an  important  material  in  the  arts.  It  is  used  in  the  manufiicture  of  leather, 
ia  dyeing,  also  as  a  peventive  of  putrefiictioa  Large  artificial  crystals  of  an  octahedral 
fcnn  aie  obtained  without  difficulty  from  a  saturated  solution. 

29 
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2.  SODA  AuTiL    Solfiitante,  Bhen,    Ahm  Sodiffti^  Duf.    Kitraiahnn, 

In  fibroin  emits  or  mwnaei.  H.=8 — 8.  0.=:1'8S,  Bawmtlei  the  praeedSqg,  bvt 
more  soloble. 

Obm/)OM7t<m.--]^a34-Sl3"4-24fi=Sulpkiate  of  soda  15*64»  termlplyite  of  alnmiiia 
87-87,  water  47*02.   AmdyBiB  by  Thomson,  (Ann.  Lye  N.  T^  1828). 

From  St  Juan  near  Mendoza.— Si  12*00,  ]^a  7*96,  S  87*70,  fi  41-96=:99-82.  Ocean 
on  the  island  of  Milo,  at  the  Solfatara  near  Naples,  and  near  Mendosa,  oo  the  Mtiof  tbe 
Andes. 

8.  Magnbia  AxuiL  Hagnesia-alano,  Bamm.  Pickeringite,  ffaifet.  Tslkegd»-ihi«, 
Kobell. 

In  white  fibrous  masses^  and  in  efflorescences  like  the  preceding.  LcoAre  mXkj,  Ba- 
comes  opaque  on  exposure. 

CkmpotUian.'-''6Lf;^-{'^\^*-\r%4'&==Qvlj^  of  magnesia  18*5,  tenolphateof  ahnniiia 
88*2,  and  water  48*8.    Analysis  by  A.  A.  Hayes,  (Am.  J.  ScL  zlyi,  860): 

From  near  Iquique,  S.  A.  iS^  12-130,  "Ag  4*682,  S  86*822,  ^  46*460,  J*  and  Hn  0480, 
Ca  0126,  HCl  0-604=99-744. 

Part  of  the  magnesia  is  often  replaced  by  protozyd  of  manganese,  prododng  a  Kiv- 

OANO-MAGNSSIAN  AlUM. 

Stromeyer  obtained  (Fogg,  zzzi,  887)  for  a  specimen  firom  a  cave  near  Boqesmaa  ibntf 
southern  Africa : 

2111*615,        ]{[g  8*690,      iSbi  2*617,      3  86*770,      fi  45*789,      KCl  0-205=100<»e. 

It  covers  the  floor  of  the  cave  to  a  depth  of  six  inches.  Tbe  roof  is  a  reddiah  quart- 
sose  conglomerate,  containing,  manganese  and  pyritea  It  rests  oo  a  bed  of  epaom  «lt, 
1|  inches  thick. 

Mangaxesian  Alum.    ]i[nS+%5'-|-24£L     Occurs  near  Lagoa-Bay,  in  SooUi  Afkk^ 
Apjohn  (PhiL  Mag.  xii,  103)  obtained, 

3fcl  10-66,        iSin  7*83,        S  82*79,        fl  48*15,        Ag  S  1*08=100. 

It  is  found  in  fine  crystallizations  like  asbestos,  with  a  silky  lostre.  Hie  cryataOin- 
tion  is  supposed  not  to  be  tesseraL 

Iron  Alcm.    Eisen  alaun.    Federalaun  and  Haarsaltz  in  part    Alun  de  plnma,  Jh^, 
Fibrous,  silky,  yellowish  white ;  becomes  dull  and  pulverulent  on  exposure.   Taste  lin 
that  of  alum,  but  somewhat  inky. 

Compom/ton.— :fi'eS+^l5'+24fi=Protoxyd  of  iron  7*69,  alumina  11*10,  aolpfaiiiiB 
add  84*66,  water  46*66=100.  Analysis :  1,  Berthier,  (Ann.  d.  Mines  v,  257) ;  2,  lt>^«^«»t^ 
1>^>  (^^*SS'  ^i)  3^^) ;  3>  ^-  Silliman,  Jr.,  (private  communication) : 

44-0=100,  Berth. 

43*026,  ti  0*484=100,  R 

41-611,  Si  8-840, 9e  l*06a»99*580,  SOL 

Occurs  at  Bodenmais  and  at  Morsfeld  in  Rhenish  Bavaria.  Also  at  Oroomial^  Fw- 
sia,  where  the  inhabitants  use  it  for  making  ink  of  fine  quality.  Specimens  aoalyaed  hf 
Dr.  Thomson  from  Hurlet  and  Gampsie,  appear  to  be  iron-alum  mixed  with  soJ^ilMite  of 
iron.    Occars  probably  at  Rossville,  Richmond  Go.,  N.  Y.  (Beck). 

The  ffvermlt  of  Forchhammer  (Bers.  Jahresb.  xxiii,  268)  is  an  allied  alum  in  wUdi 
part  of  the  alumina  is  replaced  by  peroxyd  of  iron,  and  part  of  the  protoxyd  of  im  bj 
magnesia    It  contained 

Xl  11-22,        Pel-28,        ^e4-67,        iSlg  219,        5  8516,        fi  45-6a:=:10a 
Formula,  (^e,  Ag)  S-K^  ^«)  S'+24£L    Fhmi  Icehmd. 

VoiffATra,  (A.  Scaochi,  R  Acad.  Sd.  Nap.  1840).  Voltaite  u  allied  to  Irao  almn,  md 
ooem  in  octahedrons,  but  its  coDstitudon  is  peculiar.  Its  color  is  brown  or  Uaok.  Sofah 
Ue  in  water  with  difficult,  and  at  the  same  time  decompoeea 

C9m|)0fttum.— 8  (*e,  K)  S+2XlS"H-12fl.    Analysis  fy  Dufi-teoy, 

il8'27,         f-e  28*69.        *  5*47,        1545*67,        315-77,        gangne  0*4«=9«-8«. 


%1 

fe 

9          iSSg 

1.                      8-8 

12*0 

84-4         0*8 

8.  Morsfeld,    10*914 

9*867 

36*026     0-236 

8.  Oroomiah,  10*617 

9160 

83*812 
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jMjJch  iyi  obUbed  a  mnilar  wJt  artiflc^ 
ptroBcydof  iroo. 
lliis  species  wss  detected  at  the^lfiitara  near  Naples  hj  Pro£  A.  ScaocfaL 

AiacoifiA  Axuic.    Fibrous  and  in  octahedrons  like  the  preceding.    H.«al — 2.  G.=l'fi6. 

Cbii^MM<tofk--Nfi«3-H^H^^^^^^iui>oi^  Acid  85*SS, 

wifter49'6«.    Analysis:  1,  Pfi^(Handbi  derAnaljtOfaem.  11,47);  8, LAmpadiii8,(Gilh. 
AuL  Izz,  182,  body,  808) ;  8,  Strameyer,  (Pogg.  zxxi,  187) : 

£1  NH*  S 

1.  T^diennig,      1214  6*58  86-00 

1        "                 12*84  4-12  88*68 

8.        "                 11*602  8*721  86*066 


fig 

0*28  =100,Pfaff 

=100,  Ijunp. 

0*116=99*898,  Strom. 

BSb  yields  with  soda  ammonia,  and  on  charcoal  alone,  sulphate  of  ammonia.  From 
Tkhwrmjg,  Bohemia.  This  salt  is  manufiictored  and  used  in  France  in  place  of  potedi 
tlmn. 


45*00 
44*96 
48*890 


BASIC  SODA  ALUM.    Subsesquisulphate  of  Alumina,  Thornton,  L.and  R,  FhiL  Mag. 

zzii,188. 

In  fibrous  and  feathery  masses,  with  a  silky  lustre.  Color  white, 
with  some  reddish  yellow  spots.    6.^:1 -584.    Taste  like  alum. 

Ow^MMtfton.— 2]$raS+8SlS'+10£L    Thomson  obtained 

21  22-66,        fTa  and  3  6*60,        S  82*96,        ^  89*20=101*20. 
Wioont  Southern  Peru. 

WSBSTERTFE,  Levy,  Duf.    Alnminite.    HaUite.    Subsulphate  of  Alumina. 

Reniform,  massive ;  impalpable. 

H.=  l — 2.  G.=  1-6606.  Lustre  dull,  earthy.  Color  white. 
Opaque.  Fracture  earthy.  Adheres  to  the  tongue,  and  is  meagre 
to  the  touch. 

Cbm/MMt^um.— Sl3+9£[=:AlumiDa  29*81,  sulphuric  acid  28*21,  water  46*98.  Analjr- 
tss:  1,  Somon;  2,  Bucholz;  8,  Stromeyer,  (Unters.  99);  4,  Schmid,  (J.  £  |»>.  Ch.  xzzii, 
496);  6,  Marchand,  (lb.) ;  6,  7,  Stromeyer,  (loc.  dt) ;  8,  Dufrtooy,  (Min.ii,  1846,  866); 
I,  Dianas,  (iK);  10,  Lasadgne,  (Ann.  Oh.  Phys.  zztv,  98) ;  11,  Marchana,(J.  f  pr,  Ch.xziii, 
— ^");    12,  Backs,  (ib.);    18,  Wolft  (ib.);    14,  Marchand,  (ib.);    16,  Martens,  (ib.); 

a 

4700,  fre,  Ca,  Si  1*26=100,  Simoo. 
4600,  ^e,  Ca,  Si=99*6,  BuohoU. 
46*872=100,  Stromeyer. 
46*84,  Ca  118=100,  Schmid. 
47*0=100,  Marchand. 
46*84=100,  Strom. 
46*76=100,  Strom. 
46*80=99*97,  Dufrfinoy. 
47*00=100,  Dumas. 

89*94,  CaS  0*80=100,  Lassaigne. 

48*80=99*7 6,  Marchand. 
49*18,  CaO  100=10011,  Backs. 
47*07,  CaO  1*68=100,  Wolff 

47*2=100*2,  Marchand. 

60*00»100,  Martena 
49*08-:t99*74,  Schmid. 


?^1 

S 

1.  HaHe, 

82*60 

19*26 

2.     « 

81-00 

21*60 

8.     - 

80-268 

23*866 

4.      - 

29*28 

28*26 

6.      • 

80*7 

22*8 

6.  Mori 

80*98 

28*68 

7.  New  Haven, 

29*87 

28*87 

a  Limel  Vieil, 

29*72 

28*46 

9.  Aoteoil, 

80*00 

28-00 

10.  Epemay, 

89*70 

20*06 

11.  a  of  HaUe, 

89*60 

11-46 

12. 

87*71 

12  22 

18. 

88-81 

12*44 

14. 

86*00 

17*00 

16. 

86*96 

1404 

16. 

86*17 

14*64 
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lliefcnnDla  efthaaiialTMil  toS,  (true  mbitmle),  bZ]B+«a.   IWoOm 
uther  diflerant  compotmd*  or  impure  vebiiterit&    Bammelibcfg  wiitM  thair  vxMb 

So.  10,  !(SlS+9fi)+Il(ia).  

No*  11— 18, 2(atisi-8fl)+8SiH',  (aaB'+«ft,  «b«*«kO. 

Na  U.  8(^+9&H-:£H*,  E,  Utra'+uO,  jraraUHft. 

Not.  IG,  IS,  (X]S+9fi^SlB',(&t^leB,  jronUoiuO. 

And  a  Tuietj  from  Huelgoel,  tuwlyied  hj  BorthMr,  N  raprateolad  bj 

i(3js+9a)-i-axia*. 

Fiuei  -with  dilBeuItj.    EaaQj  icJiible  in  adda  without  eSerraHMMe.    Abtcrta  « 
but  dan  not  EiU  to  piscea.     At  100=  C.  giT«e  up  half  itr  — — 
'' '  Hew  Haver  " "~  — '' —  --»'--■ 

nel  VieiL  I 
«  Saalo  Id  Pniaau. 

PiaSOPHANE,  BnitluaipL 

Amorphous,  or  stalactitic. 

H,  =  l-6.     G.=l-93 — 1-93.      Lustre  vitreous.     Color  piataoWo-, 
asparagus-,  or  olive-green.    Transparent.    Very  fragile.     Fractim 
conchoidal. 
Cbmponlian. — Erdmami  (Sdiveig  J.  Izii,  104)  obtaioed 
%1  Pe         3         .  fi 

1.  Otmh,        SS'IGS    9'T3H     lS-700    41090     gangue  and  Ion,  0^17—100 
I.       •■  8S-30I     9*799     12187     41-100  "  0109=100 

8.  TclloHi,         87B9  40-060    11B99    40-131  "  1111=100 

ProUblj  not  a  siinple  mineral  Perhaps  Noa.  1  and  S,  B^+IGS,  and  N&  S,  S^fi-I- 
153.  The  relatioD  iu  the  fbnner  ia  more  ezacUf  lf§*-f  SOO.  For  the  taott  part  ioMl- 
uble  in  water.  Easily  aoluble  in  muriatic  add.  B.B.  becomea  black.  In  a  gUm  tnba 
give*  alkaliae  water. 

Occura  at  Oanudorf,  near  SaalSeld,  and  at  Reichenliach.  Saioaj,  in  alum  alate; 

ALUNITK.    Alaoi  etone.    Alauiutein.    Alumine  aoaM^altttie  »ll~litw»^  S, 

Rhombohedral.  R  :  R=92<'  50',  fig.  1 13,  pi.  2.  Cleavage,  banl, 
nearly  perfect ;  rhombohedral,  indistmct.  Also  maasive,  having  a 
granular  or  impalpable  texture, 

H.=5.  G,=2'58 — 2752.  Lustre  vitreous  on  R,  inclining  to 
pearly  on  a.  Streak  white.  Color  white,  sometimes  grayish  or  red- 
dish. Transparent — subtranslucent.  Fracture  flat  conchoidal, 
uneven ;  of  massive  varieties,  splintery,  and  sometimes  earthy. 
Brittle. 

CDDipoMfion.— £34.3Sl3-(-6lt=Alumina  8708.  Bulphurie  acid  SSSB,  potadi  11-U, 
water,  12-99.  Analyses :  1,  i,  Ccrdief,  (Ann.  des  M.  iv,  206,  and  v,  £08 ;  and  Am.  Ch. 
Phys.  ix,71);  3,  DesoofilB,  (Ann.  d.  Mmea,  i,  S19):  4,  BerUiier,  (Ann.  d.  Hioe^  UL  ii 
4ri );  »,  Sannge,  (lb,  [4],  i.  86): 

XI         3  ft       Pe        A        SilicA 

1.  VtDor,  81-80    17-00      5-80    144      8-73    S8'40=»B-1«,  CML 

1  TtUa,  Cfyri,         89-80     36-49     lO-OS     14-33     =100,  Cori. 

"  " 4W)      86-6      18-8      —     10-B      =100,  Doc 

S»0      S7-0        7-3      4-0        8-S      8S-S=99,  Both. 
>»0      <l<0        9-W    lfr«      19=100,  Sa&T. 


ALUMIHA. 


qy  ^wm  im  Ml  impnrily,  mm!  amflnntB  to  ftO  per  omLin  ■OPia  Yliieticg.  B3w  deerep- 
iistea,  and  is  infosible  both  alone  and  with  aoda.  With  borax,  forma  a  odlorlen  globule. 
In  a  matraaa  yields  water  and  finally  sulphate  of  ammonia.  When  pulTerised,  soluUe 
in  sulphuric  add. 

Met  with  m  erystak  at  Tblfit,  near  (^yita  Yeochia,  in  the  neighboihood  of  Rome ;  also 
at  Musaj  and  Beregssass  in  Hungary,  on  Milo,  Grecian  Araiipelago;  and  at  Pie  de 
Saaey,  mnoe,  Dept  dn  Puy  de  Dome.  It  oecurs  with  yolcamc  rocks.  The  oompaet 
Tarietiee  from  Hungary  are  so  hard  aa  to  admit  of  being  used  for  millstones.  Alum  is 
obtained  from  it  by  repeatedly  roasting  and  lizimting,  and  finally,  crystalUiing  by  eri^ 


LAZULITE.    Azurite,  P.    Azurestone.    Hydrous  diphoe^te  of  alumina  and  magne- 
mtL,ThonL  Blue  spar.    Feldspath  bleu,  IT.    YorauUte.  Klaprothite.  Blauspath,  1r. 

Monoclinic.  M:M=91°  30'; 
M  :  6=157^  25',  M:€=1580  1', 
e:  e  (over  a) =100°  20',  6  :  6=99° 
4V,  e':e'=115°30,  Priifer.  Cleav- 
age lateral,  indistinct.  Also  mass- 
ive. 

H.=5— 6.  G.=3057,  Fuchs; 
3067—3121,  Priifer.  Lustre  vitre- 
0118.  Streak  white.  Color  azure- 
blue  ;  commonly  a  fine  deep  blue, 
viewed  in  one  direction,  and  a  pale 
greenish-blue,  at  right  angles  with  this  direction, 
opaque.     Fracture  uneven.     Brittle. 

Oompo8Uum.'^2(illig,  tef^+^*f^+^'^  Ramm.    Analyses 
DT,878);  2,  R.  Brandes,  (ib, 


Subtranslucent^ 


1.  Radelgraben, 

2.  Krieglach, 

8.  Grata,  G.=dll, 

6.      « 

6.  En^lach,  Q.=3'02, 

7.  - 


M 


41-81 
48-82 
42*41 
43-84 
46-99 
4095 
47-86 
47-78 


1  Fuchs,  (Schweig,  J. 
885);  8  to  8,  Rammelsberg,  (Pogg.  bdv,  260): 


£1 
85-78 
84-60 
29-58 
8809 
27-62 
86-22 
80-05 
27-48 


9-84  2-64  6-06,  Si  2-1=97-68,  F. 

13-66  0-80  0-42  060,  Si  6-5=99-6,  Br. 

10-67  10-60  1-12  5-62=100,  Ramm. 

900  6-69  1-44  594=100,       " 

1119  6-47  2-12  6-61=100, 

12-85  1-64  1-42  6-92=100. 

12-20  1-89  1-65  6-85=100, 

1216  1-91  4-82  6-40=100, 


M 


In  a  matrass  yields  water  and  loses  its  color.  RR  on  charcoal,  intumesces  slightly 
and  at  a  hi^  heat  assumes  a  blebby,  glassy  appearance,  but  does  not  fuse.  With  borax, 
yields  a  d^  colorless  globule.    Forms  a  fine  blue  with  cobalt  solution. 

Occurs  both  massive  and  crystallized  in  narrow  veins,  traversing  day  slate,  in  the  tor- 
icnt  beds  of  Sdilamming  and  Radelgraben,  near  Werfen  in  SaltzDurg,  with  spathic  iron  ; 
and  in  Orats,  near  V orau  and  elsewhere,  and  in  Krieglacb,  in  Styria.  From  the  locality  at 
Yoran  it  has  been  called  voraulite.    It  is  abundant  at  Crowder's  Mi,  Lincoln  Co.,  N.  0. 

The  name  lazulite  is  derived  from  an  Arabic  word  ozv/,  meaning  Keaveuy  and  aUudea 
to  the  odor  of  the  mineral  For  a  recent  article  on  the  crystallization  of  lazulite,  well 
illustrated  by  figures,  by  K  PrQfer,  see  Haidinger^s  Nai  AraandL  Vienna^  i,  169, 1847. 

TURQUOia     Calaite.     Agaphite.     Johnite.    Ealait  and  TOrkis  of  the  Oernumi, 

Birousa  of  the  Persians.    Callais  (probably)  of  Pliny. 

Reniform,  stalactitic  or  incrusting.     Cleavage  none. 

H.=6.  G.=2'6 — ^2-83;  2*621,  Hermann.  Lustre  somewhat  waxy, 
internally  dull.  Streak  white.  Color  a  peculiar  bluish-green. 
Feebly  subtranslucent— opaque.    Fracture  small  conchoidal. 


280  DESCRIPTIVB  MINERALOGY. 

OomponHan, — CoDtaios,  aooordiiig  to  John,  (Ann.  dm  Wom,  [2],  iii,  281^  ZeUner  (laia, 
IBH,  687X  And  Hermann,  (J.  t  pr.  Cb.  zzjdii,  282) : 

il  P          It  Cu 

1.  Sneua,                 4400  80*90  19-00  8*76  te  l-80=99*96,  John. 

i.      «                      5460  88-90        1-00  ISO  Pe  2-8=98-70,  Z.     ^ 

8.  Bltie Oriental,     47*45  27*84  18*18  2*02     **    llOJKn 0*50, Ck"P 8*41=100, £L 

Fonnola  from  the  fint  and  last  analyses,  Sl'P-f-B^*  "Hie  grooi  Oriental  tarqnois  af- 
forded Hermann  only  5*64  per  cent  of  phosphoric  add,  and  is  evidently  a  mechanieal 
mixture,  containing  out  little  turouois. 

Benelius  obtained  in  his  analysis,  phosphate  of  alumina,  phosphate  of  lime,  silieai 
osyd  of  iron,  and  copper. 

In  the  matrass  decrepitates  violently,  and  yields  water.  RB.  in  the  reducing  flame 
becomes  brown,  and  colors  it  green,  but  infusible ;  fuses  readily,  with  borax  or  aah  of 
phosphorus  to  a  transparent  glass,  which  on  cooling  is  faint  copper  green  in  the  outer 
name,  and  doudy-rea  in  the  inner,  especially  if  tin  be  added.  Insoluble  in  muriatie 
add,  and  may  thus  be  distinguished  from  other  species  called  by  the  name  of  Turquoia. 

This  spedes  occurs  in  a  mountainous  district  in  Persia,  not  £ur  from  Nichabour.  Ao- 
oording  to  Asaphi,  the  only  naturalist  who  has  visited  the  locality,  turquois  occurs  only 
in  veins  whidi  traverse  the  mountains  in  all  directions. 

It  receives  a  fine  polish,  and  is  valued  for  ornamental  purposes ;  and  when  finely  col- 
ored, is  highly  esteemed  as  a  geuL  Hie  Persian  king  is  said  Uy  retain  for  his  own  use 
all  the  larger  and  finely  tinted  specimens.  Hie  oceu^Ual  or  bane  tur^uoit  is  said  to  be 
jdiorahate  of  lime  colored  with  oxyd  of  copper. 

Plmy  remarks  concerning  the  Oallais,  wnich  appears  to  be  identical  with  the  turquoia, 
that  it  ocanred  of  a  pale-green  color,  (e  viridi  paUensi  and  that  its  finest  color  was  eme- 
rald. He  states  that  its  form  was  usually  round,  ana  also  the  fiible  that  it  was  found  in 
Asia  projecting  from  the  surface  of  inaccesdble  rocks,  whence  it  was  obtained  by  means 
«f  alingBL 

FjacuaaiTa,  Hermann,  (J.  £  p.  C9l  xxxiii,  285).  In  crystals  appearing  to  be  six-adod 
prisms;  also  crystalline  massive.  G.=2^46.  C!olorless  to  dull  green  when  massivei 
Translucent 

BBw  becomes  white,  spotted  with  blackish ;  yields  much  water,  but  no  fluorine.  Anal- 
ysis gave 

21  88*47,        P  29*03,        "&  27*50,        9e  and  fin  1*20,        Ou  0*80,        Oa'Pand  gan- 

gue  800,  leading  to  the  formula  ^"P-f  8£[=Alumina  41*75,  phosphoric  add  28*99, 
water  29*26. 
From  Nidchne  TagtUk,  where  it  occurs  in  veins  in  sandstone  and  day  slat& 

PiGAxiTK  of  Breithaupt.  according  to  Hermann,  has  the  oompodtion  of  Fischerite,  ex- 
cepting that  it  contains  6  n.    Hermann  obtained  for  it,  (J.  f.  pr.  Ch.  xxxiii,  287)^ 

£144-49,        P  80-49,        fi  22*82,        Ou,  9e  and  gangue  2*20=100. 

It  occurs  in  crusts  formed  of  small  prismatic  crystals,  probably  rhombic  prisms,  having 
the  acute  lateral  edge  truncated.  Color  green  to  white.  B^S — 4.  6.=2*49 — 2*54. 
Oocors  at  Strigis  near  Frdbeig  in  Saxony. 

Erdmann  analysed  a  Strigb  mineral  with  a  very  different  result,  as  seen  from  the  anal- 
yses imder  Wavellite,  page  231,  to  which  spedes  the  specimens  evidently  pertain.  Pe^ 
niU  has  till  recently  been  placed  under  Wavellite. 

VariteiUj  Breithaupt,  («J.  t  pr.  Chem.  x,  606).  Contains  the  same  ingredients  as  the 
above,  but  is  not  yet  accuratdy  analyzed.  Reniform ;  apple-green ;  with  white  shining  streak, 
weak  greasy  lustre,  and  tranduceni  Yields  water  m  a  matrass.  B3.  in  the  forceps  in- 
fiudble,  but  becomes  white ;  in  the  outer  flame,  colors  the  flame  deep  bluish-green ;  with 
borax  and  salt  of  phosphorus  forms  a  pale  yellowish-green  glass ;  with  soda  foaea  with 
cfiervescence,  but  imperfectly ;  with  cobalt  solution,  becomes  Uue. 

Oocun  m  quarts  and  ailioeoas  slate  at  Messbach  in  V oigtiand. 


tf 


ALUMINA.  Ml 


WAYELLITE.    Snbphotphata  of  Alnmiiie.    Deronite.    Almnine  FhoipliiMe,  iT. 

LasioDlte,  .FWcAt. 

Trimetric;  M  :  M=122®  15',  a  :  a  (adjacent 
planes) =1070  26',  M  :  «==118o  63'.  Cleavage  lat- 
eral)  perfect ;  also  macrodiagonal.  Usually  in  hem- 
ispherical or  globular  concretions,  having  a  radiated 
structure. 

H. =3-25— 4.  G.=2-337,  (Barnstaple),  Haidin- 
ger ;  2*3616,  (Irish  variety),  Richardson.  Lustre 
vitreoui,  inclining  to  pearly  and  resinous.  Streak 
virhite.  Color  white,  passing  into  yellow,  green, 
gray,  brown,  and  black.  Translucent.  Index  of 
refraction  1*52. 

CWpon/ion.— AlP+8  (2^^-fl8fi)=AluiiiiDa  83*^2,  phosphoric  add  8514,  almni- 
Diam  1*60,  fluorine  8*06,  water  26*68=100. 

AnaljBes :  1, 2,  Fuchs,  (Scbweig.  zziy,  121) ;  8,  Benelins,  (Schw.  J.  zzvii,  68^  4 — % 
KrdiiuuiD,(Schweig.  box,  164) ;  8,  Hermaon,  (J.  t  pr.  Cbem.  xzxiii,  288) : 

51       P        fi       HF    ¥e 

1.  Derooahire,  87*20  8612  28  00 =100-82,  Fucha. 

2.  «  8716  84-84  2800 =100, Fucha 

8.        «  85 85  88-40  2680      2*06  1*25,  6aL 0*60=99*89.  Benelhu. 

4.  Stiigia,  blue,  86*60  34*06  27*40    trace  100=99*06,  Erd. 

5.  "         green,  yelV  86*89  88*28  27*10    tract  2*69=99-46,  Erd 

«.        *         brown,  84*90  81-65  24*01    trace  2*21,  Bi  7*80=99*97,  ErA 

1        "         black,  86*89  82*46  2400    trace  15,  Si  6*65=100,  Erd. 

a  Zbirow,  86-89  84'29  26-84  F  1*69  1*20=99*91,  Herm. 

Hermann  obtained  much  lem  fluorine  than  Berzelioa,  and  girea  a  different  fbrmnUL 
But  Benelioa  remarks  that  this  in^edient  maj  easily  fidl  short 

BJ3.  wfattene,  but  is  infusible  ;  gives  the  reaction  of  phosphorus.  In  a  matrass  yicJda 
water,  the  last  drops  of  which  are  acid  and  gelatinous  with  silica.  Reduced  to  powder, 
it  disaolYee  in  heated  nitric  or  sulphuric  add,  giving  off  a  vapor  which  corrodes  giass. 

Wavellite  was  first  discovered  in  a  tender  day  slate  near  Barnstaple,  in  Devonshire, 
by  Dr.  WavelL  It  has  since  been  found  at  Olommel  and  Cork,  Ireluid ;  in  the  Shiaut 
isles  of  Scotland ,  at  Zbirow  in  Bohemia ;  at  Frankenburg,  Saxony ;  Diensberg  near 
Oieasen,  Hesse  Darmstadt;  on  brown  iron  ore  in  Uie  Jura  limestone  at  Amberg  in  Ba- 
varia, (a  variety  called  Laaioniie,  by  Fuchs) ;  at  y  ilia  Rica,  Minas  Geraes,  BraxiL 

In  the  United  States  WaveUite  has  been  found  near  Saxton*s  River,  Bellows  Falls, 
K.  H. ;  also  in  the  slate  quarries  of  York  Co.,  Pa.,  near  the  Susquehannah. 

A  Wavellite  containing  oxyd  of  lead  occurs  at  Rosi^res  in  stalactites,  as  detected  br 
Berthier.  Wavellite  is  isomorpbous  with  eacoxenCf  a  spedes  in  which  the  alnmina  m 
mostly  replaced  by  ozyd  of  iron. 

CACOXENE.    Eakozen,  Steinmann, 

Occurs  in  radiated  tufts  of  a  yellow  or  brownish  yellow  color. 
H.=8— 4.     G.=3'38.     Becomes  brown  on  exposure. 

CtmuMition. — A  wavellite  with  the  alumina  partly  or  wholly  replaced  by  osyd  of 
irao=(7e, £1) ^-j-18&  Analyses:  1,  Steinmann,  (Leonh.  Orykt  760);  2,  Holgw, 
(Baonig.  Zetts.  viii,  129) ;  8,  Richardson,  (ThomsoD's  Mia,  i,  4*76) : 

Xl         F  f       Ca       Si        itandHF 

I.  Zbirow,       10*01     86*82     17*86    0*16    8*90    26-96=99-19,  Stemmann. 

S.        **  11-29    86*88      9*20     8*80    18*98,  with  Mg  7*68,  2in  1*28,  S  11*29 

=99*70,  Holg. 
«.        «  481      20-6      11       21       80*2,  with  Ag  0-9=97-9,  Rich. 
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The  diffiBrences  are  sappoeed  tobe  dae  to  imparities.  Stamniim't  taaaiym  of  wmvel- 
lite  was  made  oo  a  specimen  from  Zbirow,  ana  has  Uie  oompositioQ  of  true  cacxiima 
KB.  acts  like  wavellite,  except  that  it  affords  the  reaction  of  iron. 

It  occurs  at  the  Hrbeck  mine,  near  Zbirow  in  Bohemia,  along  with  an  earthy  brown 
iron  ore,  in  the  grajwacke  formation.  In  the  United  States  it  forms  tofts  and  ooatiEtta 
with  specular  iron  ore  and  quarts  at  the  Sterling  iron  mine,  Antwerp^  Jeffeiaoo  Co,  N.  r. ; 
of  less  interest  with  red  ozyd  of  iron,  at  Mi  Defiance  near  Tioonderoga,  N.  Y. ;  in  Oooke 
Go., Tennessee,  near  Brush  Creek ;  near  Sundersrille,  Washington  OoL,Geoigia;  aiSpring 
Mills,  Montgomery  Co.,  Pennsylvania. 

AMBLYGONITE,  BreUh, 

Rhombic  prism,  but  whether  right  or  oblique  is  uncertain ;  M : 
M  =  1 06^  1 0^ ;  M  rough.  Cleavage  lateral,  brilliant.  Also  massive, 
columnar. 

H.=6.  G.=3 — 3-11.  Lustre  vitreous,  inclining  to  pearly  on  M. 
Color  pale  mountain-  or  sea-green.  Subtransparent — ^translucent. 
Fracture  uneven. 

CS9m»on/um.— Analyses:  1,  Berzelius,  (Gilb.  Ana  bnc,  821);  2,8,  Bammdabsig^ 
(Pogg.W,  266): 

?  il  t        Sa       4        F 

1.  Chursdorf;  66*69        86-69        911       Ben. 

2.  Am8dorf,G.=811,       4716        88-48        T-OS      8*29      0*48    8*11,  Ramm. 

S,        **  **  4800        86-26        6*88      648      undetermined,  Ramm. 

In  two  other  trials,  the  alumina  was  found  to  be  86*62  and  86*87  per  cent  Bammda- 
ber^s  analyses  correspond  nearly  to  the  composition  (R,  R)'P^^F*,  R  standiiig  lor 
lithium  and  sodium ;  in  which  an  arrangement  of  the  constiUients   is  not  attempted. 

Berzelius  deduces,  (Jahresb.  zxvi,  878),  from  Rammelsberg's  analyses^  (4RF+B^P)4- 

(Xl«^+23tl«P). 

In  the  matrass  yields  water,  which  at  a  high  heat  is  add  and  corrodes  the  glass.  &R 
fuses  easily  with  intumescence  and  becomes  opaque  white  on  cooling.  With  borax  and 
salt  of  phcwphorus  forms  a  transparent  odorless  glass.  In  a  fine  powder,  diasolTes  eaaly 
in  sulpnuric  acid,  more  slowly  in  muriatic. 

Oonirs  at  Chursdorf  and  Amsdorf,  near  Penig  in  Saxony,  where  it  is  associated  with 
toormaline  and  garnet  in  granite ;  also  at  Aren<£d,  Norway. 

Hie  name  is  mxn  a/itfXv(,  blunt,  and  yor«,  anffU. 

HERDERITE,  ITaui    Allogonit,  Smt 

• 

Trimetric.  M :  M= 1 15°  53',  P :  a= 147<^  34', 
a :  a  (adjacent  plane8)=64°  51',  e :  e=141°  17, 
M  :  6=128°  40',  P :  e=141°  20'.  Cleavage  in- 
temipted  parallel  to  M,  also  traces  parallel  to  P. 
Surfaces  M  and  e  very  smooth,  and  delicately 
marked  with  lines  parallel  to  the  edge  of  inter- 
ieotion. 

H.=5.    6.=2'985.    Lustre  vitreous,  inclin- 
ing to  subresinous.    Streak  white.    Color  vari- 
IW  diades  of  yellowish  and  greenish- white.    Translucent.     Frac- 
ture small  conchoidal.    Very  brittle.    Index  of  refraction  1-47. 

^  (kmpotjHmi    riubaMy,  aceordrng  to  trials  hr  Turner  and  Hattner,  a  phosphate  of 
MBiiu  and  linie  with  fborina    BJS.  fuses  with  difficulty  to  a  white  enamel ;  beconiM 
Una  with  eobidi  aolutioa    Dissc^Tes  m  heated  muriatic  add. 
Hie  ontyapiQiBMiiof  Uiia  mineral  as  yet  found,  was  obtained  at  the  tin  mines  of  Ehren- 
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ftMtn^M,  in  StsooT,  imbedded  in  floor  ner.    It  mndi  reeemblee  the  aspengos  tuv 
etj  of  npetita,  lor  wbich  it  wai  miiteken  till  prored  to  be  a  distinct  epecies  by  Haidin- 

S,  who  gaTO  it  the  above  name  in  booor  of  Baron  Ton  Herder,  the  director  of  the 
DonmineB. 

CHILDRENITE,  Livy,  Brooke,  Qnarteriy  Joor.  of  Sd.  xri,  374 

Trimetric.  e  :  e  (adjacent  planes  in  the 
same  pyramid) =97°  50'  and  102°  30',  e :  e  (dif- 
ferent pyramids)=130°  20',  a:  a=  124°  64'. 
Cleavage  octahedral ;  basal  imperfect. 

H.=4*5 — 5.  Lustre  vitreous,  inclining  to 
resinous.  Streak  white.  Color  yellow  and 
rale  yellowish-brown,  also  yellowish-white. 
Translucent.    Fracture  uneven. 

Comporiium. — ^Aooording  to  WoUaston,  contains  phoepboric  add,  alumina,  and  oxyd  of 
iron. 

Oocon  in  minute  crjBtals  and  crystalline  coats,  on  spathic  iron  or  quarts,  near  TaTi- 
flock  in  Derbrsbire,  and  in  large  arstals  at  Callingtoo  in  Cumberland.  It  was  dkoofered 
hf  herj,  and  named  in  honor  of  Mr.  Children. 

CBTOLITE,  M.    Alumlne  Fluat^e  Alcaline,  ff.    Kryolite.  Eisstein. 

Trimetric.  Cleavage  rectangular  or  nearly  so ;  basal,  perfect ; 
lateral,  less  so.    Occurs  in  granular  cleavable  masses. 

H.=2-25— 2-5.  G.=2-816— 2-943.  Lustre  vitreous  ;  slightly 
peariy  on  P.  Color  snow-white  ;  sometimes  reddish  or  brownish, 
oabtransparent — translucent.  Immersion  in  water  increases  its 
trantparency.    Brittle. 


-SNaF+Al'F= Aluminium  18*07,    sodium    88*35,  fluorine  68*68,  or 
24*64,  soda  44*79,  hydrofluoric  acid  66*44.     Benelius  obtained,  (iL  V.  Ac  H. 
}n,  816) : 

AUmimum  13-00,  sodium    32-93,  fluorine  54*07=100,  or  Alumina  24*4,  soda  81*85, 

Irailiioric  acid  44*25.    Chodnew  found,  (Verh.  d.  EL  Rusa.  mia  Oea.  1845—4(5,  p.  208^ 

laSaBg  the  fluorine.  Alumina  24*88,   soda  48*89,  lil[g  and  IJDi  0*88.      Fusible  m 

flame  of  a  candle,  and  hence  its  name,  from  Kpvot,  tee.  Heated  in  an  open  tube,  yields 

ar,  and  by  directing  the  flame  in  the  tube  the  glass  is  corroded.    KR  fuses,  then  be- 

m  hard,  white,  and  opaque ;  ultimately  fluate  of  soda  is  absorbed  by  the  charcoal, 

%  emit  of  alumina  remains ;  soluble  in  sulphuric  acid  and  fluorine  evolyed. 

and  at  Arkautfiord,  in  West  Greenland,  where  it  was  (iisoovered  by  Giee^ck^,  in 

'efaai  in  gneias,  associated  with  galena,  pyrites,  and  spathic  iron.    Spedmens  may 

tdbad  there  from  six  inches  to  a  foot  in  diameter. 

OHIOLTTE,  Ehrmann  and  Auerbach,  J.  £  pr.  Chem.  xxxvii,  188. 

(Detric:  M  :M=114^.      Cleavage  lateral,  perfect.     Occurs 
"6  granular,  resembling  cryolite  ;  structure  crystalline. 
•4.     G.=2-72,  Hermann  ;  of  powder,  2*842 — ^2898,  Ram- 
rg.    Color  snow-white.   Lustre  somewhat  resinous.    Trans- 

'iioN.—8NaF+2Al*F= Aluminium  18*69,  sodium  23*88,  fluorine   57'48«100. 
1,  Hermann,  Qoc  cit) ;    2, 3,  Ranm^^bberg,   (Pogg.  ladT,  1848,  p.  815);  4, 
Rammelsberg's  laboratory,  (lb.) : 
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1.  IT.           S.  J2: 

8.J2: 

4.  P. 

Sodhim, 

28*78            24*69 

84-66 

22-91 

Alumimam, 

18*69            18*02 

17*72 

19-69 

Fluorine, 

67*68=100.  H. 

Bammdsbeig'B  aiudjrMs,  rappotiiig  the  uDdetermined  part  to  be  flooriiie,  gire  reepec- 
tiTelj,  67*29,  67*72,  67*60  per  cent  B3.  fbaes  eaaOj  uke  oyolite,  and  gives  the  reae- 
tioo  of  fluorine. 

From  ICiaak,  where  it  oocurs  in  granite. 

GHODNEFFTTE,  D.  Chodnmo,  Yeth,  d.  E.  Buaa.  Min.  Ges.  1846—46,  p.  208. 

Trimetric.  Massive,  resembling  cryolite,  with  a  granular  struc- 
ture and  imperfectly  foliated. 

H.=3-5— 4.  G. =2-770  in  powder,  (26209  in  masses),  v.  Worth ; 
3003 — 3*077, G.  Rose.  Snow-white,  and  also  grayish,  yellowish. 
Streak  snow-white.  Lustre  between  vitreous  and  resinous.  Trans- 
lucent ;  more  transparent  in  water. 

Oompoeiium. — 2NaF-f  Al'F'sSodium  27*80,  aluminium  16-86,  fluorine  66*86.  Ohodnew 
obtained  Sodhim  26*64,  aluminium  16*48,  fluorine  68*61,  with  potassium  0*69,  magnesium 
0-98,  yttrium  104  ?,  loss  byigniUon  0*86=100.  Rammelsbeif^  (Pogg.badT,  816)  obtained 

sodium  <]  o>7.22  '^^"^^^"^  ]  lA-ii  ^^''^^  easily  in  the  flame  of  a  candle,  at  first  decrep- 
itating.   Aflbrds  the  reaction  of  fluorine. 

At  Miask,  associated  with  lithia  mica,  massiye  fluor,  and  quarts. 

Tliis  spedes  was  supposed  to  be  chiolite.  But  the  difRsrence  in  the  results  of  Her- 
mann's and  Chodnew's  analyses  has  been  inyestigated  and  confinned  by  Bammelsberg. 

KLITELLITE,  Zevy,  Edinb.  Jour.  ScL  1826,  pi  17a    Fluate  of  Alumina.     Fluorid  of 

Alumimum. 

Trimetric.     M:   M =105^  nearlv.    Commonly  in  acute  rhom- 
bic  octahedrons,  fiff.  76,  pi.  2,  in  which  a  :  a=109^. 
H.=3.    Color  wnite.    Transparent. 

OomfoHHan. — ^Fluoric  add  and  alumina,  according  to  WoUastoa 

Flueilite  is  an  extremely  rare  mineral,  and  was  first  discoyered  br  Leyy.    Tlie  few 

specimens  that  haye  been  obtained,  were  found  at  Stennft-gwyn,  in  Cornwall,  with  wa- 

wUte  and  uranite,  in  minute  crystals,  on  quarts. 


VI.  CERIA— THORIA— YTTRIA— LANTHANA. 

The  oxyds  of  cerium,  thorium^  yttrium,  and  lanthanum  enter  into  the 
constitution  of  a  few  rare  species.  They  are  combined  with  carbonic  or 
phosphoric  acids ;  or  with  silica,  titanic,  columbic,  or  niobic  acids. 
There  are  also  fluorids  of  the  metals.  The  species  here  included  are 
flaorids,  carbonates,  and  phosphates.    G.— 3 — 5. 

CERIUM  OCHRE,    0,  T.  Jaek^on,  Proc.  Boat  Soe.  Nat  Hist,  1844>  167. 

A  yellow  powder,  aflbrding,  acootdiiig  to  Dr.  Jackson,  oxyds  of  esriom  and  lantha- 
num 20,  yttna  10,  with  water. 


oniA — raouA — tttua — lahtbama.  sas 

DiMolTM  raadilj  in  muriitio  Mid,  fonnn^  b  Jaaoo-jtOcnr  lottiUao.  With  bsnx 
giTM  Mailj  a  tmupBrent  g]aM,  ocBEge-ted  wlule  hot,  and  daliota  pals  ^iimi.  wban 

From  Wbitaomb'a  lime  qmny,  BolUn,  Ums^  klcog  vitb  pink  Mpolite. 

PARIsrrE,  X.  di  Mtdia-S^aii ;  Amant,  Aim.  d.  Oh.  n.  Thnta.  lUi,  141. 

Hexaooaal.  In  double  six-sided  pyramids,  basal  anglea  164°  6S', 
pyramidal  120°  34'.     Cleavage  hssal,  very  perfect. 

H.=4'5.  G.=4'35.  Vitreous.  Color  orowtsb-yellow ;  streak 
yellowish- white. 

Cbmnw'fiim.— 8&C+iCKF+&S',  in  iriuch  ft=Protoxfd  of  ecrinm,  hnthanmn  aid 
didTimmn,  Amam.  PeAapa  AC+R?  with  CtA  aa  impurity,  JImim.  AndjMi  b; 
BonatD,  (loe,  dt) : 

C     Ca(irithLaRDdI)>    fla  S  CaF 

1.    !8-Bl  S9-44  S'17  338  IlBl 

S.    £8'M  SO-aa  S'16  S'42  lO-fiS 

Tldda  ca  liMtiDg,  carbonic  add  and  water,  and  bedomea  bromiiili,  but  doaa  not  tarn. 
A  dear  glaat  with  bom,  jMow  while  hot,  and  colorlen  odd.    DiaaolTli  (l<n^  vtt 
•AoTMcCDCe  in  moriatic  add. 
fram  the  emenld  mioaa  of  the  Unno  rallej,  Hew  Orenada. 

KOHTAZTTE,  BrriOaiipt.    Heo^ta,  Bnoie.     Edwardnte  and  Enmita,  Slupmd. 

Monoclinic ;  M  :  1^=93"  10',  P  :  M=100°— 100°25',  P  (clear- 
age  plane)  :  £=103°  46',  P  :  S=143°  6,  P  :  a=130°  6',  i  :  a  (a^ja- 
cent)=93°  12',  i  :  8=140°  40',  e  :  i=126°  8',  e  :  e  (over  a)=lieo 
22',«  :  e=18l°  53'.  €  :  e=106'^  36',  6  :  c«118°  13',  o' :  tf  (oyer  I) 
=81°  4',  e'-.e',  (front  angle)=55°  42',  e' :  M=161°  16',  e  :  a= 
131°  52',  «  :  a'=150°  50',  c  :  o=100°  13'  and  79°  47',   €  :  a'=93° 


Wuit(an,Ct. 

6',  and  86°  54'.*     Descloiseaux  obtiuned  for  the  foreign  monazite, 
M  :  e=136°  30',  e  :  P=:104°  30',  i  :  a=126°,   e  :  8=141°  6*. 
Crystals  usually  flattened  prisms  and  small.     Cleavage  very  perfeot 
parallel  with  P,  and  affording  a  brilliant  cleavage  surface. 
H.=5,    G.=4'8 — S-25.    Lustre  inclining  to  resiuoua.     Color 

•  aM  artida  h7  tha  anther,  Abmt.  J.  8d.  xniii,  IBSS,  ia    F^pinS,lnlhataitislB  ta 
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brownish-hyacinth-red,  clore-brown,  or  yellowish-brown.     Sub- 
transparent^ubtranslucent.    Rather  brittle. 

C(mp(mtum.—(Ge,  La,  tli)  "1^.  AnaljseB:  1,  Kenten,  (Pogg.  xlyii,  886);  2,  Hermann, 
(J.  f.  pr.  Chem.  zxxiii,  90) ; 


p 

Ce 

La 

th 

fin 

ISn 

Ca 

I.  28-60 

26-00 

28-40 

irw 

210 

1-86 

1*68,  &  and  ¥i  ^ra<»=101*49. 

2.  28-06 

40-12 

27-41 

1-76 

1-46,  liCg  0-80=99*69. 

The  presence  of  thoria  in  this  mmeral  is  oonsidered  certain,  notwithstanding  Hermann's 
molt    Tin  was  detected  in  this  species  by  Rose,  with  the  blowpipe. 

B.R  infusible,  becoming  gpray  or  ffreenisn-yellow.  With  borax,  slowly  dissolves  and 
forms  a  globule,  which  is  bright  yellowish-green,  or  yellowish-red  while  hot,  and  color- 
leas  when  cold.    Decomposed  bv  muriatic  acid,  evolving  chlorine. 

llbnaiite  was  first  brought  by  Fiedler  from  the  UraL  It  occurs  near  Slatoustin 
mnite,  along  with  flesh-red  feldspar.  In  the  (Jnited  States  it  is  found  in  small  crTstals 
Dtxn  one  sixteenth  to  three  fourths  of  an  inch  long,  with  the  sillimanite  of  Norwich,  and 
sparingly  with  the  same  mineral  at  Chester,  Ct  A  few  minute  crystals  (the  eremite  of 
Bhepard)  were  found  in  a  boulder  of  albitic  granite,  containing  also  a  few  minute  zir- 
cons and  tourmalines,  in  the  northeastern  part  of  Watertown,  Ct  Good  crystals  are 
obtained  with  the  sillimanite  of  Yorktown,  Westchester  Co.,  N.  Y. ;  also  near  Crowder's 
jHOuniaui,  n.  u. 

The  crystal  affording  the  author  the  above  angles  (fis.  3)  was  a  fine  one  with  pol- 
ished faces,  well  calcumted  for  accurate  measurements.  Hermann  gives  the  angle  M  ;  M 
9%o  30/ .  Breithaupt  94o  86' ;  Deedoiseaux  98o. 

Monagiioidt  Hermann,  J.  £  pr.  Chem.  xl,  21.  This  mineral  is  nothing  but  monazite  in 
crystalliaation  and  external  characters.  Hermann  states  that  the  brown  color  is  distinct ; 
but  the  author  has  seen  monaates  of  this  color.    Hermann  obtained  in  his  analysis, 

1^  17-94,  te  49*86,  La  21*80,  Oa  1*60,  fi  1*86,  subst  like  tantalum  6*27,  %,  Fe,  a  trae$ 
-.97*72.    G.=::6-281.    KB.  infusible.    With  the  fluxes  like  monasite. 

CRYPTOLITE,  Wohler,  Gotting.  gel  Anzeig.  184«,  19,  and  Pogg.  Ixvii,  424. 

In  acicular  hexagonal  prisms.  G.  about  4*6.  Wine-yellow, 
transparent. 

ChmpotiHon. — Ce'P=Protoxyd  of  cerium  69*4,  phosphoric  acid  80*6.  Analysis  by 
Wohler,  (loc  dt) : 

Oxyd  of  cerium  78*70,  protoxyd  of  iron  1*61,  phosphoric  add  27*87=102-68. 

The  excess  is  owing  as  supposed,  to  a  change  of  the  protoxyd  of  cerium  to  peroxyd. 
Soluble  in  concentrated  sulpnuric  add.    Not  altered  by  a  moderate  calcination. 

Occurs  in  the  peen  and  red  apatite  of  Arendal  and  distinguished  on  putting  the  apa- 
tite in  dilute  nitric  add ;  constitutes  2  or  8  per  cent,  of  the  mass ;  it  was  found  espe- 
dally  in  the  red  apatite  or  in  reddish  points  of  the  green,  and  associated  with  particles 
of  magnetic  iron,  hornblende  and  another  cerium  ore  of  a  hyacinth-red  color.  This 
mineral  was  looked  for  in  the  yellowish  apatites  of  Snarum  without  success.  Named 
fimn  KfivirroSf  eotictaled. 

PHOSPHOGBRrrB,  H.  Watt9^  Quart.  J.  Chem.  Soc.  July  1,  1849,  ii,  181. — The  pboepho- 
oerite,  as  recognized  by  Mr.  Watts,  has  the  composition  essentially  of  the  cryptolite,  but 
appears  to  difrer  in  crystalline  form.  According  to  Watts  and  Chapman,  (loc.  cit  p.  164), 
the  form  is  probably  dimetric ;  yet  as  the  aystals  of  both  this  spedes  snd  the  cryptolite 
are  microscopic,  the  two,  as  observed  by  Chapman,  may  yet  be  brought  together.  They 
occur  as  a  grayish-yellow  powder  along  with  the  cobalt  ore  of  Tunaberg,  and  are  asso- 
eiated  with  dark  purple  crystals  of  anoUier  kind  and  dodecahedral  form,  (Fe'S^),  which  are 
strongly  maiy^netic.  The  crystalline  forms  most  common  in  the  powder,  are  an  octahe- 
dron and  a  square  or  rectangular  prism,  terminating  in  a  foursided  pyramid  parallel  with 
t!ie  lateral  planes,  resembling  fig.  1,  under  zircon.  G.=:4*78.  H.==6'0— 6*6.  Ooloriess 
or  pale  sulphur-yellow.    Lustre  vitreo-resinous  or  adamantine. 

Cmnpo9iiion,---4SyQ,  La,  t>)  "P.  Analysis  by  Watts,  (loc.  dt) :  Protoxyd  of  cerium,  lan- 
thanum, didymimn  67*88,  phoepboric  add  29*66,  ozyd  of  iroo  2'M«10a 
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The  (nyd  o(  iroo  tod  a  litUa  odbalt  detected  are  probablT  impnrittei.  RB.  aooordiDg 
to  Chapman,  it  vitrifies  partially  on  the  edgei,  tin^^ing  the  name  at  the  same  time  slighi- 
Ij  green.  Affords  the  reaction  of  phosphoric  acid  and  also  of  cerium,  producing  hoir- 
ever  irith  borax  and  salt  of  photphorus  a  glass  which  is  pale  violet-blue  when  cold,  either 
due  to  the  presence  of  didymium,  or  a  minute  portion  of  cobalt  ore. 

[The  anujsis  of  cryptoUte  gives  more  neanj  the  oxygen  proportioo  of  2  :  8,  cofroe 

ponding  to  10  of  Ce  and  3  of  1^.] 

XENOTIME.    Phosphate  of  Yttria.    Fhosphorsaore  Yttererde.    Yttenpath. 

Dimetric.  a  :  a  over  pyramidal  edge  124°  44',  and  over  basal  82^, 
Scheerer.     In  square  prisms.    Cleavage  parallel  to  M,  perfect. 

H.=4-25 — 6.  G.=4-39 — 4*56.  Lustre  resinous.  Color  jrel- 
lowish-brown ;  streak  pale  brown.  Opaque.  Fracture  uneven 
and  splintery. 

Oompontum. — '7'P=:Yttria  62*82,  phosphoric  acid  87'18.  Analysis  by  Berseliiu^ 
(K.y.  AcH.  1824,384): 

Yttria  62*58,  phosphoric  add  88*49,  subphosphate  of  iron  8*98»100. 

BJ3.  alone  infusible.  With  borax  affords  a  colorless  globule,  which  becomes  milky  oo 
flaminff  and  opaque  with  more  of  the  flux.  With  Mlt  of  phosphorus  dissdlveB  witb 
mat  mfficulty  to  a  colorless  glass.  With  soda  efferresces  and  yields  a  %ht  gray  in- 
rasible  slag.    Usual  reaction  of  phosphoric  add.    Insoluble  in  acids. 

From  a  granite  vein  at  Hitterb,  Sweden. 

FLUOCERITE,  ffaid,     Fluorcerium  neutrales.    Fluate  of  Cerium.    Flucerine,  BnuL 

Hexagonal  ?  occurs  in  six-sided  prisms  and  plates.  Cleavage 
basal  the  most  distinct.     Also  massive. 

H.=4 — 5.  G.=4-7.  Lustre  weak.  Streak  white  or  slightly 
yellowish.  Color  dark  tile-red  or  almost  yellow ;  deeper  when  the 
mineral  is  wet.     Subtranslucent — opaque. 

Ccmpontion. — Analysis  by  Benelius,  (Afhandlingar,  v,  66), 

Se«2-64,        Y112,        HF  16-24=100. 

B.B.  infusible  alone,  but  darkens.  In  borax  and  salt  of  phosphorus,  it  fuses  slowly  hot 
completely.  The  globule  is  blood-red  in  the  exterior  flame,  but  becomes  colorless  oq 
coohng.  In  the  interior  flame  it  is  colorless  at  all  temperatures.  In  carbonate  of  soda 
it  does  not  fuse,  but  swells  out  and  is  decomposed. 

Occurs  at  Finbo  and  Broddbo,  near  Fahlun,  in  Sweden,  imbedded  in  quartz  and  albita^ 
accompanying  pyrophysalite  and  orthite. 

FLUOCERINE,  Haumn.  Basic  flucerine.   Basicerine,  Beud.    Subsesquifluate  of  Cerium. 

Fluorcerium  basisches. 

Monometric.  Rarely  traces  of  the  rhombic  dodecahedron  ;  usu- 
ally massive. 

H.=4*6 — 6.  Lustre  vitreous  or  resinous.  Color  a  fine  yellow, 
with  some  red,  and  when  impure,  brownish-yellow.  Streak  yellow, 
brownish.     Subtranslucent  to  opaque. 

Compo»i<ion.— Ce»F*-f8€efi=0xyd  of  cerium  84-86,  hydrofluoric  add  10^6,wtt«r 
4*90.    Analysis  by  Berzelius,  (Afband.  v,  64) : 

^  84-20,        HF  10-86,        '^  4-96«100. 

From  finbo.  A  mineral  from  Bastnas  afforded  Hisinger,  (EL  V.  Ac.  H.  1888,  189), 
Peroxyd  of  Ce  (and  La)  36*48,  fluorid  ibid.  60*150,  water  18*418,  whidi  oorrespoods  to 
the  ftvmula  Oe'FM-^9e&'. 
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BbB.  inf oBible,  bat  bl^drena.  On  oooliDg,  paatet  tliroi^  dAik-brown  and  rad  tints, 
and  nearly  rMomef  He  original  odor,  bemg  a  little  red<ur  than  at  fint  With  borax, 
tali  of  Dhotphorui»  and  carbonate  of  eoda,  it  aeta  like  the  last  Bpedea.  It  diaeblTes  in 
hot  talmuiric  acid,  fiorming  a  jtlikfw  eolation.  With  muriatic  add  dJorine  is  oopimialy 
eTotved. 

Afioompanies  allaniie  in  small  quantities  at  Bastnas  in  Sweden,  and  at  Finbo  near 
Fahhm.    A  compound  of  the  fluonds  of  cerium  and  yttrium  occurs  at  Fmbo. 

LANTHAKITS,  Said,    OaiboMte  of  Oerium.    CarbooMie,  Beudtmt    Oerosydul 

kohlensaures,  BfTf^  i2amm. 

Dimetric.  In  thin  four-sided  plates  of  a  srayish-white  or  yel- 
lowish color.  Also  fine  granular  or  earthy.  ll.=2*5— 3.  Lustre 
dull  or  pearly. 

OompoiUi4m.'-tt?C+ZtL   Analysis  by  Hisinger : 

Ce  (since  shown  by  Mosander  to  be  La)  76*7,        0 10*8,        If  18*6. 

Siposed  to  a  low  red  heat»  it  loses  19  per  cent  of  its  weighti  without  changing  its  ap- 
pearance.   With  the  fluxes,  gires  the  reaction  of  pure  oxyd  of  cerium.        ^ 

Ills  Ibund  coating  ^  cerite  of  Bastnas  in  Sweden,  and  is  probably  produced  by  the 
daoompotitiQn  of  thai  mineral 

TTTROOERITE,  Ben. 

Massive.  Cleavage  apparent  parallel  to  a  rhombic  prism  of 
108<>  80'. 

H.s=:4 — 6.  G,=8-447,  Berz*  Lustre  glistening;  vitreous — 
pearly.  Color  violet-blue,  inclining  to  gray  and  white,  often  white  ; 
•ometimes  reddish-brown.    Fracture  uneven. 

Cbrnponttofi.— Contains  CaF,  CeF  and  YF,  in  different  proportions.  Analyses  by 
Qahn  and  Berselius,  (Afhand.  iv,  151  and  Schw.  J.  xvi,  841)  : 

6a  47-68,  ^IS-gl,  t  »-ll,  FH  26-06 

"  60-00,  "  16^46,  **  810,         •    «    26*46 

B.B.  on  diarooal  alone  infusible ;  with  gypsum  the  yttrocerite  of  Finbo  fuses  to  a 
bsadfUot  transparent,  and  that  of  Broddbo  isinfusiUe.  With  the  three  fluxes,  the  Fbbo 
fldnsral  befaayes  like  flnor  spar ;  the  glass  is  however  yeUow  in  the  osiydating  flame  as 
loQg  as  hot,  and  becomes  opaque  sooner  than  the  ^lass  given  by  fluor  spar.  In  a  pul- 
TMmd  state,  it  dissdvee  complstely  in  heated  munatic  add,  forming  a  yellow  solution. 

It  occurs  sparingly  at  Fiobo  and  Broddbo,  near  Fahlun  in  Sweden,  mibedded  in  quarti^ 
and  associated  wiui  albite  and  topas.  Also  at  Amity,  Orange  Co^  N.  T. ;  and  in  Mass., 
nobably  Worcester  Co.  The  Amity  mineral  has  been  recently  examined  by  J.  £. 
Tesehemacfaer. 

An  examination  of  the  Massachusettss  mineral  by  Dr.  0.  T.  Jackson,  (Proc.  Bost  Soc. 
K.  Hist  1844>  p.  166X  gave 

(hU-l,      tl6*6,      €e  and  £a  18-8,       Si  and  9e  6*6,       Si  and  silicate  of  cerium  10*6, 

F  (by  loss)  lf^4«->100.  Hie  presence  of  the  oxyd  of  lanthanum  was  inferred  from  the 
eokr  of  the  oxyd  of  cerium.  B3,  fuses  at  a  full  red  heat  to  a  greenidi  yellow  poroua 
alag  or  elass,  which  is  lighter  colored  when  odd.  Forms  a  ydlowiah  ereen  opaque  enamel 
wiSi  soda.  Tlie  mineru  is  mixed  with  fluor  spar  in  the  vein,  and  probanly  the  sped- 
analysed  was  not  pure  from  ii 
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VI.  EARTHY  MINERALS. 


I.  SILICA. 

Silica  in  a  pore  state  is  the  very  abundant  mineral  quartz,  which  with 
its  varieties  constitutes  a  large  part  of  the  surface  rocks  of  our  globe.  Il 
occurs  in  various  combinations,  with  the  bases,  magnesia,  alumina,  lime, 
oxyds  of  iron  and  manganese,  glucina,  zirconia,  and  rarely  with  oxyd  of 
copper,  of  zinc,  of  bismuth,  or  of  cerium ;  and  in  some  aluminous  or 
ferruginous  silicates,  it  is  united  with  potash,  soda,  lithia,  baryta,  strontia, 
yttria,  or  thoria.  With  titanic  acid  and  lime,  it  forms  the  mineral  sphene ; 
with  boracic  acid  and  lime,  the  mineral  datholite ;  and  with  flnoriDe 
and  alumina  the  mineral  topaz.  Fluorine  and  boracic  acid  occur  sparingly 
also  in  certain  other  silicates. 

For  the  blowpipe  tests  of  silica,  see  page  162. 


QUARTZ.  Flint  Silez.  Chalcedony.  Cadudong.  Agate.  Jafper.  Honittoiit. 
Cat's  Eye.  Amethyst  False  Tojpai.  Rose  Qoarti.  Prase.  Clirysopnae.  Cantalita. 
Iron  Flint    Heliotrope.    EisenkieBeL    Beig-crystaL    Ealxedoo. 

Rhombohedral ;  hemihedral  in  some  of  its  modifications ;  R : 
Rr=940  15'.  Figure  124,  pi.  2,  from  Gouvemeur,  New  York ; 
also  the  annexed  figures,  of  which  5,  6,  7,  are  hemihedral.  R  :  aa 
141°  41',  R  :  a"=133Q  48',  R  :  0=151°  16^  R  :  o'"  (fieure  7),=  1480 
40^.  In  figure  10,  R:  o=145^  22',  back  face  of  the  pyramid 
on  o  111<^  15',  R  :  o'  166°  3(K,  Shepard.  The  planes  on  the  an- 
gles between  the  prism  and  pyranudal  terminations  incline  some- 
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times  to  the  rieht,  as  in  fis.  7,  and  sometimeB  tn  the  left,  as  in  6, 
and  the  crystals  are  termea  right  and  Ith  handed  crystals. 


UatkhiHi  Oh,  M.  Y. 


Cleavage  very  indistinct,  parallel!  to  R  and  a ,  sometiroes 
effected  by  plunging  a  heated  ciystal  into  cold  water.  Compound 
crystals  : 
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These  are  instances  of  postnatal  twins ;  they  are  of  frequent  oc- 
carrence.  Imperfect  crystallizations:  stalactitic and mammillary 
forms ;  often  massive,  impalpable,  or  coarse  granular.  Sometimes 
coarsely  tabular. 

H.=7.  G.=2a413— 2-6541,  Beudant ;  3-6701,  Haiiy.  Lu». 
tre  vitreous,  sometimes  inclining  to  resinous;  splendent — ^nearly 
dull.  Streak  white,  of  pure  varieties ;  if  impure,  often  the  same 
as  the  color,  but  much  paler.  Color  white,  when  pure ;  often  va- 
rious shades  of  yellow,  red,  brown,  green,  blue,  black.  Transpa- 
rent—opaque. Fracture  perfect  conchoidal — subconchoioaL 
Tough— brittle— friable. 


Oompofiltony — ^Pure  silica.  Impixra  yarieties  oootain  yariaUe  quantitiee  of  iron,  alu- 
mioa,  mannnese,  or  oickel,  Ac  KB.  alone  ondeigoes  no  dbaqge,  but  with  sodai  fmm 
readily  with  effieryeecenoe  to  a  transparent  glass. 

Hie  Tarieties  arise  either  from  crystallisation,  mode  of  fonnatico,  or  impurities;  and 
are  naturally  distributed  into  three  series.  (IstX  preeenting  the  Ixi^t  glassy  lustre  of 
broken  qwmU  cryttal;  (2dX  presenting  the  gtistfloiing  sub^treoos  or  waj^  uistre,  and 
tnmslaoenf^,  or  subtransparency  of  Chalcedony  ;  (8d),  with  the  nearly  doU  lustre^  duU 
oolofB,  and  opacity  of  Jatper, 

L  7*he  vUreout  varieties. 

JBoek  erpttcd  indndes  pore  crystals  of  quarts.  Tliis  stone,  when  cat  for  jewelry,  is 
ddled  ''white  stone." 

Amethytt  is  a  dear  porple  or  Umsh-Tiolet  yariety  of  quarts  orystaL  The  color  is 
supposed  to  be  due  to  a  small  percentage  of  ozyd  of  manganese.  But  Heints,  in  an 
ana^^  of  a  Brazilian  specimen,  obtain^  besides  silica,  0*0187  ozyd  of  iron,  0^86 
fime,  0K)188  magnesia,  and  0*0418  soda;  and  he  considers  the  odor  owing  to  a  com- 
pound of  iron  and  soda. 

Bote  mtartx  has  a  rose-red  or  pmk  color,  and  is  transparent,  or  nearly  sa  It  becomes 
yery  pale  on  exposure  to  the  hgfat  The  specimens  are  usually  massiye,  often  of  kige 
fixe,  and  much  cracked,  with  this  usual  yitreous  fracture  of  quarta.  The  lustre  is  sooM* 
times  a  little  greasy.  The  color  is  attributed  by  Fuchs  to  oxyd  of  titanium,  wlio  de- 
tected 1  to  1^  per  cent  in  specimens  from  Rabenstein,  near  Bodenmais.  Berthier  stefeii 
that  the  color  is  due  to  organic  matter.  It  more  probably  arises  from  manganese^  tht 
color  being  similar  to  that  of  manganese  spar. 

Falae  topaz  is  a  light  yellow  peUudd  yariety  of  quarts  crystal  It  resemblea  yel> 
low  topaz,  but  is  distinguished  by  its  crystalline  form,  and  the  absence  of  oleayage. 

SmdcvigiMrtZj  or  Cairngorm  ttone,  has  a  brownish  smoky  tint  Hm  eryatale  m 
often  peUndd ;  but  occasionally  the  color  is  so  deep  as  to  render  them  nearly  opaqne, 
escept  in  thin  fragments. 

Milky  quartgf  as  the  name  implies,  has  a  milk-wliite  color.  It  is  a  ntmkn  yktimm 
yariety,  and  one  of  the  most  common.  It  has  sometimes  a  yrmuy  lartiv,  aad  it  thsQ 
ctOed  ^rsony  qinarts. 
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Pra9e  is  a  leek-greeo  varietT  of  maadve  qmrtz. 

Aventwrine  quartz  is  nuDiitelj  spangled  throufffaout  the  mass  with  yeDow  scales.  It  is 
usually  tniDslix^ent,  and  of  a  gniy,  browo,  or  reddish-brown  color. 

Suirite.    An  indigo  or  Benin-olue  rarie^,  from  GoUing,  near  Saltsburg. 

Ferruffinoua  quartz  is  of  an  opa(|ue  red,  brownish-red,  or  ochre  yellow  color,  which  is 
due  to  ozyd  of  iron.  It  occurs  in  distinct  crystals ;  the  crystals  are  sometimes  minute 
and  aggregated  into  masses,  like  the  grains  of  sand  in  sandstone. 

IL  ChcUcedonic  varieties. 

Chalcedony  has  usually  the  subdued  lustre  of  wsx,  and  is  either  translucent  or  sub- 
transparent  ;  some  milk-white  yarieties  are  opaque.  It  occurs  in  mammillary  and  botry- 
oidal  shapes ;  also  as  stalactites,  in  cayities  lined  or  roofed  with  chalcedony.  According 
to  Fuchs,  it  is  true  quartz  with  some  opal  (or  hydrated  silica)  disseminated  through  it 

Chrt/soprate.   An  apple,  or  leek-green  yariety  of  chalcedony ;  it  is  colored  by  nickel 

Cameltan.  A  reddish  yariety  of  chalcedony,  generally  of  a  clear  bright  tint  It  passes 
into  common  chalcedony  through  grayish-red  yarieties.  Turpin  has  stated  ihsit  the 
color  is  owing  to  a  minute  species  of  yegetation,  (Protococcus  kermesinus),  which  was 
dUoeminated  through  the  chalcedony,  whUe  it  was  in  a  gc^tinous  state.  But  Heintz 
found  no  carbon,  and  his  analysb  shows  that  Uie  color  is  due  to  ozyd  of  iron ;  he  found 
perozyd  of  iron  0*050  per  cent,  alumina  0*081,  magnesia  0*028,  potash  0*0048,  soda  0*076. 

Sard  is  a  deep  browni^h-red  chalcedony,  of  a  blood-red  color  by  transmitted  light 

Aaate  is  a  yanegated  chalcedony.  The  colors  are  distributed  m  clouds,  spots,  or 
banas.  When  in  l»nds,  the  agate  consists  of  parallel  or  concentric  layers  of  chalcedony 
of  different  colors,  arranged  often  with  the  utmost  delicacyand  beauty.  These  concen- 
tric lines  may  occur  in  straight,  circular,  or  zigzag  forms.  The  latter  are  called /orft/co- 
tion  agates,  from  a  resemblance  to  the  angular  outlines  of  a  fortification.  In  other 
•gates  the  colors  are  owing  to  foreign  matter  disseminated  through  the  mass.  Mou 
agate  or  Mocha  stone  is  a  chalcedony  containing  within  dendritic,  or  moss-like  delineatiooa 
of  an  opaque  brownish-yellow  color,  which  are  due  to  ozyd  of  iron. 

On*jx.  Rasemblea  agate,  but  the  colors  are  arranged  in  flat  horizontal  planes.  They 
are  usually  a  light  clear  brown,  and  an  opaque  white.  When  the  layers  consist  of  sard 
and  white  chalcedony,  the  stone  is  called  eardonyz. 

OaJte  eye.  A  translucent  chalcedony,  presenting  a  peculiar  opalescence,  or  glaring  in- 
ternal rejections,  when  cut  en  eabochofiy  which  efifect  is  owing  to  filaments  of  asbestus. 
The  color  is  commonly  lieht  greenish-gray — sometimes  ydlow,  red,  or  brownish. 

i'Vtfit  Somewhat  alli^  to  chalcedony,  but  is  more  opaque,  and  presents  dull  colors, 
usually  gray,  smoky-brown,  and  brownish-black.  The  ezterior  is  often  whitish,  from 
mixture  with  lime  or  chalk,  in  which  it  is  imbedded.  The  lustre  is  barely  glistening, 
■ubyitreous.  It  breaks  with  a  deeply  oonchoidal  fracture  and  a  sharp  cutting  edge. 
The  flint  of  the  chalk  formation  consists  lankly  of  the  remains  of  infusoria,  sponges,  and 
other  marine  productions,  as  is  developed  by  a  high  magnifying  power.  The  silica  of 
flinty  according  to  Fuchl^  is  partly  soluble  silica,  eaidly  tucen  u]3  Ir^  a  solution  of  potash. 
There  is  usually  a  per  cent,  or  so  of  alumina  and  perozyd  of  iron,  with  one  or  two  of 
water. 

Momutone.  Resembles  flint,  but  is  more  brittle,  and  the  fractore  is  more  splintery.  Chert 
is  a  term  often  applied  to  bomstoDe,  and  to  any  impure  flinty  rock,  including  the  jaspera. 

Piatma.  A  uuntly  translucent  chalcedony,  approaching  iasper,  haying  a  greenish 
eolor  sprinkled  with  yellow  and  whitish  dots,  and  a  glistening  lostre. 

HL  Jaipery  varieties. 

Jasper.  A  dull  red,  yellow,  brown,  or  green  siliceous  rock,  compact,  nearly  or  autte 
opaque,  and  presenting  little  beauty  until  poUshed.  Besides  the  colors  mentioned,  there 
are  also  blue  and  blacS:  yarieties.  When  the  edhrB  are  arran^;ed  in  stripes  or  bands  it 
constitutes  the  Striped  or  Riband  Jasper,  Egyvtian  Jasper  is  zoned  with  colors,  and 
forms  nodules.  Porcelain  Jasper  is  nothing  but  tiaked  day,  and  diflSers  frxim  true  jasper 
in  being  fusible  on  the  edges  before  the  blowpipe.  Red  porphyry  often  resembles  jaqwr, 
but  is  nearly  pure  feldspar,  and  is  also  somewoat  fusiUe. 

Bhod  stone  or  Heliotrope  has  a  deep  green  color,  and  contains  interspersed,  blood-red 
■pots,  like  drops  of  blooa 

Indian  stone.  Touchstone^  or  BasasUte  is  a  yelyet  black  isiUceouB  stone  or  flinty  Janwr, 
used  on  account  of  its  hardness  and  black  color  lor  trying  the  purity  of  the  precaous 
metals.  The  color  left  on  the  atone  after  rubbing  the  metel  aoross  it^  indicates  to  the  ex- 
perienced eye  the  amount  of  alloy. 

Besides  tne  above,  there  is  a  light  spongy  yariety  of  quarts,  called/ocU  itofi«— ^norfs 
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n^iqu*  of  Hafl  J— which  it  bo  light  as  to  float  on  water.  It  consiaiB  of  fibret  or  fil*- 
mentarj  crystala,  aggregated  into  a  spopgr  or  poroua  maaa.  Bilieeout  Hnier  is  a  Ught 
oelluhur  quartz.  This  term  is  also  appUcwTto  a  similar  varietj  of  opaL  Tabular  quarU 
connsts  oi  thin  plates,  either  arranged  parallel,  or  crosoiDg  one  another  and  lea  ' 
open  cells. 

Granular  quartz  is  a  massiye  quartz  rock,  of  a  granular  texture.  Its  colors  are 
rioos,  always  dolL  Silieified  unod  is  wood  petrified  by  silica  or  quarts.  It  has  usuaU/ 
the  structure  of  the  origmal  wood.  A  deucate  Jibrout  quarU  occurs  at  Orange  lirer, 
near  the  Cape  of  Gkx>d  Hope. 

Haytorite  is  a  name  given  to  pseudomorphous  quartz  having  the  form  of  Datholite. 

Quartz,  in  some  of  its  varieti^  occurs  in  almost  every  rock-stratum.  It  is  an  essen- 
tial constituent  of  granite,  gneiss,  and  mica  slate,  and  other  allied  rocks.  The  chalco- 
donic  varieties  occur  principally  in  the  vesicular  cavities  of  trap,  or  basaltic  rocks,  flint 
occurs  imbedded  in  chalk.  Uomstone  is  sometimes  found  in  lunestone.  Jasper  is  aaw>- 
dated  with  limestone  like  homstone,  and  also  with  basaltic  rocks  and  porphyry. 

Switzerland,  Dauphiny,  Piedmont,  the  Oarrara  quarries,  and  numerous  other  foreign 
localities,  affinrd  fine  specimens  of  rock  crystal  The  most  beautiful  amethysts  ana 
hrou^t  fix>m  India,  Ceylon,  and  Persia,  where  they  occur  in  geodes,  and  as  pebbles ; 
inferior  specimens  occur  in  Transylvania,  in  large  crystalline  groups ;  in  the  vicinity  cc 
Cork,  and  on  the  island  of  May,  in  Ireland.  The /o/m  topaz  is  met  with  in  Brazil  Mom 
quartz  occurs  in  a  vein  of  manganese,  traversing  Uie  ^;ranite  of  Rabenstein,  near  Zwwsel, 
m  Bavaria.  Prate  is  found  in  the  iron  mines  of  Breitenbrunn,  near  Schwartzenbeig,  in 
Saxony.  The  amygdaloids  of  Iceland,  and  the  Faroe  Islands,  afford  magnificent  speci- 
mens of  Chalcedony ;  also  Huttenbers  and  Loben  in  Carinthia,  <frc  A  small  blue  varia- 
tv,  in  cubical  crystals,  (pseudomorpos  of  fluor),  occurs  at  Treszytan,  in  Transylvania. 
The  finest  eamelianz  and  agatez  are  found  in  Arabia,  India,  Surinam,  and  Saxony.  Perth- 
ahire,  and  other  parts  of  Scotland,  afford  smaller,  but  handsome  specimens.  Chrytwaram 
occurs  at  Kosemutz  in  Silesia.  Aventurine  quartz^  at  Cape  de  Cata  in  Spain.  Uafz  eve, 
in  Ceylon,  the  coast  of  Malabar,  and  also  in  the  Hartz  and  Bavaria.  Plaema,  in  Inma 
and  China,  whence  it  is  usually  brought  in  the  form  of  beads.  Heliotrope,  in  Buchari% 
Tartary,  Siberia,  and  the  isUnd  of  Rum  in  the  Hebrides.  Float  etone,  in  the  chalk  for- 
mation of  Menil  Montant,  near  Paris,  and  in  some  of  the  Cornish  mines.  The  banks  of 
the  Nile  a^brd  the  Egyptian  jasper ;  the  striped  jasper  is  met  with  in  Siberia,  Saxony, 
and  Devonshire.  A  fine  yellow  jasper  is  found  at  V  ourla,  bay  of  Smyrna,  in  a  low  ridira 
of  limestone,  to  the  right  of  the  watering  place,  between  the  harbor  and  the  high  hiuB 
that  commence  their  rise  about  a  mile  back.  It  is  here  associated  with  a  handsome  opal, 
coarse  camclians,  chrysoprase,  and  homstone,  and  these  minerals  seem  to  occupy  in  tha 
limestone  the  place  of  homstone,  which  is  found  in  various  parts  of  the  adjoining  country, 
and  also  at  Napoli  di  Romania,  in  Greece.  The  plains  of  Argos  are  strewn  with  peb- 
bles of  redjaeper.  A  variety  of  sandstone  occurs  in  thin  layers  at  Villa  Rica,  Brazil, 
remarkable  for  its  flexibility,  owing  apparently  to  the  dissemination  of  small  scales  of 
mica  through  the  mass ;  a  siiuilar  flexible  zanditone  occurs  in  the  North  Carolina  gold 
region. 

Quartz  crystals  are  abundant  in  Herkimer  Co.,  N.  Y.,  at  Middlefield,  Little  Falls,  Sal- 
isbury, and  Newport  They  lie  loose  in  cavities  in  the  calciferous  sand-rock,  or  imbedded  in 
loose  earth,  and  sometimes,  according  to  Beck,  in  powdered  anthracite.  Fine  dodeosdie- 
dral  crystals  are  obtained  at  the  beds  of  specular  iron  in  Fowler,  Hermon,  and  Edwards^ 
St  lAwrenoe  Co.,  New  York.  In  Gouverneur,  crystals  occur  with  tourmaline,  <&c.,  in 
limestone,  which  have  rounded  angles  as  if  they  had  been  partially  fused.  On  the  banks 
of  Laidlaw  lake,  Rossie,  there  are  large  implanted  crystals.  The  Sterling  ore  bed.  Ant* 
werp,  Jefferson  Co.,  affords  interesting  dodeoohedral  crystals.  Four  miles  east  of  War* 
wick,  crystals  presenting  the  primary  form  occur  in  jasper.  At  Palatine,  Montgomery 
Co.,  crystals  occur  having  one  end  terminated  with  the  usual  pyramid,  while  the  other 
is  rounded  and  smooth.  Diamond  Rock,  near  Lansingburgh,  is  an  old  but  poor  locality.  At 
Diamond  Island  and  Diamond  Point,  Lake  George,  quartz  crystals  occur,  as  in  Herkimer 
Co.  Crystals  with  unusual  modifications  occur  sparingly  at  the  Charlestown  syenite 
quarry,  Mass.  Pelham  and  Chesterfield,  Mass.,  Paris  and  Perry,  Me.,  and  Meadow  Moont^ 
Md.,  are  other  localities  of  quartz  crystals.  At  Chesterfield,  small  unpolished  rAomM#- 
dronz  have  been  found  in  granite ;  and  Paris,  Me.,  affords  handsome  crystals  of  brown  or 
smoky  quartz.  Drusy  quartz,  of  brown,  apple-green,  and  other  tints,  is  abundant  at  New- 
fane,y  t    For  other  localities,  see  the  catalo^e  of  localities  in  the  latt^>part  of  this  volume. 

/Zoa;  quartz  occurs  at  Albany,  and  Pans,  Me.,  Acworth,  N.  H.,  Williamsbuig,  Mass., 
Southbury,  Conn.,  and  Port  Henry,  Essex  Co.,  N.  Y. ;  mnoky  quartz  at  Goshen,  Masai, 
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Bidmiood  Ga,K  Y^  A&j  tme(hf9t  in  (rap  st  Eeweena  Pointy  Fie  Bay,  and  Garnohra, 
oo  Lake  SupOTior ;  also  m  the  same  rock  at  Brktol,  Rbode  lalaiid,  and  ■paringlj  wroqgh- 
oot  the  trap  region  of  Massaehueetta  and  Oonneeticnt ;  in  Pennirjrhrania  m  Baivt  Bradfcnd* 
Alton,  Chester,  and  Proridence,  ^one  fine  crretal  over  7  pounds  in  weiriit),  m  Chester  Co. 
Crrstallized  green  quarts  occurs  in  talc,  at  Proridence,  Delaware  Co^  Penn.  Chaloedonj 
and  agates  of  moderate  beautjr  are  found  in  the  same  trap  region ;  more  abundantljr 
about  Lake  Superior,  the  Misnsdj^i,  and  the  streams  to  me  west,  at  Natural  Bridge^ 
JefliBrBon  Co^  N.  Y. ;  about  the  wulamet,  Columbia,  and  other  riyere  in  Oregoo.  M- 
mont's  lead  mine,  St  Lawrence  Co.,  N.  Y.,  has  afforded  fine  spedmens  of  chalMdonj  and 
ehijHupnce,  associated  with  calc  spar.  Bed  jasper  is  found  on  Sugar  Loaf  Hi, 
Mame,  and  in  pebbles  on  the  banks  of  tne  Hudson  at  Tro^r.  Yellow  jasper  occurs  with  chal- 
cedony at  Chester,  Mass.  Heliotrope  occupies  yeins  m  slate  at  Bloomingroye,  Orai^ 
Coi,  N.  Y. 

Fwudomorphs,  imitatiye  of  hexagonal  and  sealenohedral  crystals  of  calcareous  spar  and 
cnbic  crystals  of  fluor,  occur  at  West  Hampton,  Mass.  Petrified  wood  consists  mten  of 
qnarts,  and  sometimes  of  chalcedony  or  agate,  of  rare  beauty. 

Quartz  crystals  occasionally  occur  of  enormous  siae.  A  group  in  the  museum  of  the 
imiyersity  at  Naples,  weighs  neariy  half  a  toa  A  crystal,  belonging  to  Sig.  Rafelli  of 
HUan,  measures  toree  and  a  quarter  feet  in  length,  and  fiye  and  a  half  in  circumferenoe, 
and  its  weight  is  estimated  at  eight  hundred  imd  seyenty  poimds ;  another  at  Paris  is 
three  feet  in  diameter,  and  weighs  eight  hundred  weight  About  a  century  since,  a  drusy 
oayity  was  opened  at  Zinken,  which  afforded  1000  cwt  of  rode  crystals^  and  at  that  early 
pMiod  brou^t  $300,000.  One  crystal  weighed  800  pounda  A  group  from  New  Hamp- 
shire at  Dartmouth  College  weighs  147i  pounds,  and  four  of  the  crystals  are  from  6  to 
6^  inches  in  diameter. 

Crystals  often  exhibit  yery  beautilul  internal  irridescenoea,  owing  to  fissures  or  frao- 
torea  This  effect  may  be  produced  by  heating  the  crystal  and  plunging  it,  while  hot,  into 
oold  water.  Foreign  substances  freouently  penetrate  or  thoroughljr  permeate  crystals  of 
qnarts.  Iron  has  already  been  alluded  to  as  one  of  these  permeating  substances.  Chlo- 
nte  is  sometiines  so  thoroughly  intermingled,  that  the  crystals  appear  to  be  composed 
entirely  of  this  material ;  their  hardness,  howeyer,  shows  tneir  siliceous  nature.  Anthra- 
eite^  asbestus,  actinolite,  rutile,  tourmaline,  silver,  and  copper  are  other  penetrating  sub- 
•teiwes.  Specimens  containing  adcular  crystals  of  rutile  are  often  yery  beautiful.  The 
most  interesting  of  the  substances  occurring  in  quarts  are  the  fluids,  wnich  occupy  small 
oayities  in  the  interior  of  crystals ;  they  are  either  water,  peculiar  resinous  liquids,  (page 
88X  or  mineral  solutions.  Mr.  Allan  describes  a  orystal  of  amethyst  in  his  collection, 
bayinff  four  cavities  partly  filled  with  a  bituminous  fluid ;  at  88<'  F.,  the  fluid  dilates  and 
fiBs  an  the  cavities,  and  on  cooling,  reappears  with  ebullition. 

Silica  is  held  in  solution  in  the  hot  waters  of  the  Geysers  of  Iceland,  whoee  solvent 
powers  are  supposed  to  be  due  to  their  temperature,  and  a  small  quantity  of  alkali  pree- 
ent    TheGeyBiershayecoveredthepart<tf  Iceland  in  their  yicinit|r  with  a  siliceous  smter. 

Several  varieties  of  this  spedes  nave  laog  been  employed  in  jewelry.  The  amtihutt 
has  always  been  esteemed  for  its  beauty.  Like  most  otb^  stones,  it  is  less  brilliant  W 
CHidle  light;  it  appears  to  best  advantase  when  surrounded  with  pearls  and  set  in  goii 
Thib  edor  of  the  amethyst  is  often  irregmarly  diffused,  as  is  well  dsscribed  by  Pliny,  **  ad 
yiofniam  crystalli  desoendet  albicante  purpura  defectu,**  purple,  gradually  fading  into 
wfaitai  It  was  called  amethyH,  i^lBvmt^  on  account  of  its  pretended  preservative  pow- 
en  against  intoxicatton,  from  «,  not,  and  ^<^m,  to  intoxieaU,  This  is  not,  however,  the 
only  amethj^  of  the  andents.  The  violet  colored  sapphire,  the  violet  floor  spar,  (m*^ 
tmji  fadles,  Plin.  etuily  graven\  and  some  other  purple  spedes,  were  designated  oy  the 
nine  name ;  and  it  has  been  supposed  that  garnet  was  also  induded. 

Cameos  are  in  general  made  of  onyx,  whidi  is  well  fitted  for  this  kind  of  mimatara 
sculpture.  The  ^ure  is  carved  out  of  one  layer,  and  stands  in  relief  on  another  of  dif- 
fsrent  color,  llie  most  noted  of  the  andent  cameos,  is  the  Mantuan  vase  at  Brunswick. 
It  was  cut  from  a  single  stone,  and  has  the  form  of  a  cream  pot,  about  seven  inches  high 
and  two  and  a  half  b^oad ;  on  its  outdde,  whidi  is  of  a  brown  cdor,  there  are  white  and 
yellow  sToups  of  raised  figures,  representnig  Ceres  and  Triptolemus  in  seardi  of  Praesr- 
pine.  The  Museo  Borbonioo,  at  Naples,  contains  an  onyx  measuring  eleven  indm  by 
nine,  representing  the  apotheoeis  of  Augustus,  and  another  exhibiting  the  apotheosis  of 
Ptolemy  on  one  side,  and  the  head  of  Medun  on  the  other ;  both  are  splendia  spedmena 
of  the  art,  and  the  former  is  supposed  to  be  the  larj^t  in  existence. 

The  camelian  (sarda  of  Pliny)  reeeivee  a  fine  polish,  and  is  often  rich  in  color;  but  is 
too  eommoQ  to  be  much  esteemed.    When  first  obtained  fiKMoa  the  iod[;  oiimliaos  are 
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moalljr  gray  or  gmyUb-red ;  ihar  reoeire  their  fine  eokn  finom  an  ggpomre  of  terflni 
weeks  to  tlie  bud's  rmjs,  and  a  mueqneDt  heatiii^  in  earthen  pots.  The  eokft  of  agata^ 
when  indittinetk  maj  be  brongfat  out  by  bofliog  in  oil,  and  anenrardi  in  tulf^uric  ae&d ; 
the  latter  oarbooiaeethe  oil  absorbed  hr  the  apparently  poroos  layers,  and  thus  increesei 
the  ooDtiaat  of  the  different  colors.  Asate  is  often  inade  into  mortars  for  chemical  and 
pharmaceutical  preparatioD^  and  accordiDg  to  Pliny,  it  wss  employed  for  the  same  pw- 
poee  by  the  physicians  of  hb  da]f.  In  Qerman^  it  is  made  into  cups  and  platea  The 
rqysl  collection  at  Dresden  contains  a  table  sennee  of  Qerman  agate ;  and  at  Vienna,  hi 
the  imperial  cabinet,  there  is  an  oral  dish  twenty-two  inches  in  length,  formed  from  a 
sinrie  stone.  The  agate,  or  aehattt  of  the  Greeks,  was  so  called  from  the  river  Arhatsi^ 
in  Sicfly,  whence,  according  to  Theophrastus,  theee  stones  were  oriffinally  brought  ibe- 
ptiekatM  oorreqxMided  to  our  jasper  agate ;  Sardachatet  contained laym  of  the  sard,  or 
nemelisn  ;  DendtachoieM  (from  My^fw,  a  tree,  and  aehaUti^  was  moss  agate ;  Bamaekatu 
(from  ii/ic,  Uoodf  and  oekatM)  was  an  agate,  sprinkled  with  spots  of  rod  jasper,  (Moore'a 
An.  Mia). 

Jasper  admits  of  a  brilliant  polish,  and  is  often  formed  into  yases,  boxes,  knifSs-handles, 
Acl  It  is  also  extensively  used  m  the  mannfiMrture  of  Florentine  uKMaics.  The  iaspis  of 
the  ancients,  whence  our  word  jasper  is  derived,  appears  to  have  included  the  green  or 
Une  colored  variety,  together  with  some  other  stones,  not  of  the  jasper  kind. 

Quarts  is  a  necessary  incrredient  in  the  mano&cture  of  fflass  and  porcelain,  and  is 
often  employed  in  the  smefting  of  ores,  and  in  other  metiulurgical  operations.  With 
lime  it  forms  mortar.    The  uses  of  flmt  are  well  known. 

Quarts  is  distinguished  by  its 

J9<m2n«M,~Scratcbing  glass  with  fiuality. 

InfuaibUity^ — ^Not  fusing  before  the  blowpipe. 

ItUolubility^ — Not  attacked  by  water  or  tne  adds. 

Undeavability, — One  varietur  is  tabular,  but  proper  deavaffo  is  never  distinctly 
observed.  To  these  characteristics  the  action  of  soda  may  be  added. 

OPAL.  Hyalite.  MuUer^s  Glasa  Hydrophane.  Henilite.  Cacholon^.  Silioeoai 
Sinter.  Pearl  Sinter.  Fiorite.  Girasol  Eiseno]^  Hmut,  ManganopaL  Schwimtt- 
kieseL  Quartz  hyalin  ooncrotioo^e.  Quartz  rteinite,  H,  Opalus,  FsBderos,  FUm^ 
^ikkfu    Michaeute.    Alumocaldte.    Geyserite. 

Massive,  amorphous;  sometimes  small  reniform,  stalactitic,  or 
large  tuberose. 

H.=5-5 — 6-5.  G.=20 — 2*21.  Lustre  vitreous,  frequently  sub- 
vitreous,  and  often  inclining  to  resinous,  and  sometimes  to  pearly. 
Streak  white.  Color  white,  yellow,  red,  brown,  green,  gray,  gene- 
rally pale ;  dark  colors  arise  from  forei^  admixtures.  Some  speci- 
mens exhibit  a  rich  play  of  colors ;  others  present  different  colors 
by  refracted  and  reflected  light.  The  play  of  colors  is  destroyed 
by  heat. 

There  are  many  varieties  of  this  spedes.  The  preeiotu  opal  exhibits  a  play  of  rish 
colors.  Fire  opal  or  ffinuol  presents  bright  hyadnth-red  and  yellow  reflections.  0«m^ 
man  opal  and  temi-opal  are  common  varieties  not  exhibiting  the  opalescence  of  the  pre- 
cious or  fire  opal ;  they  are  distinguished  from  one  another  by  their  decrees  of  tranenar- 
ency  and  lustre.  Hydrophane  is  not  transparent,  but  becomes  so  when  immersea  in 
water.  Cacholong  is  nearly  opaque,  and  of  a  porcelain  or  bluish-white  color ;  it  adherea 
to  the  tongue,  and  contains  a  smiul  portion  of  alumina.  It  is  dosely  allied  to  hydrophaDa, 
and  often  associated  with  it  HyciiU,  or  MulUr^t  glast,  occurs  in  sinall  reniform,  boliy- 
oidal,  and  occasionally  stalactitic  shapes,  either  colorless  and  pellucid,  or  white.  JfsiS- 
liU  is  a  brown,  opaque  variety,  occuring  in  compact  reniform  masses,  occasi<maIfy  pra- 
sentiog  a  slaty  structure.  Opaljatper  contains  several  percent  of  iron,  and  is  tbs  ana- 
logue m  this  spedes  of  the  jasper  in  the  preceding.  8iticiou9  finter  is  a  loose  silkioas 
aggregate,  deposited  by  the  Geysers  of  Icelanc^  where  it  presents  poroos  sialaeliti^ 
fibrous,  **  cauliflower-likc,'*  and  occasionally  compact  concretioos,  called  gtymfUa  by  Da- 
mour.  Pearl  nnter,  or  fiorite,  occurs  in  the  cavities  of  vulcanic  tu£s,  in  smooth  aiM  shi- 
ning globular  and  botryoidal  masses,  which  have  a  pearly  lustre.    Wood  opal  has  a  pa- 
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eoliar  Ugneoiis  ■tnictora.  MiehaeliU (from  the  isbttid  of  St  Michaeli,  Aaoret)iB  >  white 
fibrouB  peuly  yariety.  Sp.  gT.=l'88.  AkanocaleUe  is  an  impure  opal,  of  a  umdi  mflk- 
wfaite  color,  oootaixiing  6per  oeot  of  lime.  Some  if  not  all  the  deposits  of  silidoiis  earth 
formed  of  infusorial  remains,  consist  of  hjdrated  silica,  and  the  name  Hamdtmite  has 
been  applied  to  a  Yarietj-,  consisting  mainly  of  gelatinising  silica.    (See  analyses  below). 

Oompontion. — ^Hydrated  silica,  the  amomit  of  water  yarying.  Damonr  divides  them 
M  follows: — 

L  Si'+lft^Silica  9112,  water  8*88.  Analyses :  1,  Elaproth,  (Beit  iy.) ;  2—7,  Da- 
momr,  (Bull  GeoL  de  France,  1848, 161) ;  8,  Klaproth ;  9,  Forcfahammer,  (Pogg.  zzzy, 
$81);  10,  Stncke,  (Rose,  Beschreifai  p.  78);  11,  Pattison,  (PhiL  Mag.,  [8],  zxv,  496): 

Si  92*00    k  7-76  ¥e  0*26=100,  Klaproth. 


1.  JPirt  opal,  Mexico, 

2.  Limpid,         «        G.=2.029, 
8.        «  « 
4.  ChaUnfoiU,    **  2*024, 
ft.  Oeyterite,  mhUe,  " 
6.          "        gray  opaque,  2*081, 
1.  BUex  reHniU,  loeUnd,  2096, 

8.  MeniliU,  Menil  Montant, 

9.  Fittopol,  Faroe, 


10.  iSmu-opoZ,  Hanau, 

11.  ^80.  inenut,  N.  Zeal,  geys.,  G.=l*968, 


9112        8*88=100,  Damour. 

9111         8-89=100, 

89*90      10*10,  and  some  combnst,  D. 

91*28        8*77=100,  Damour. 

92*69        7*41=100, 

92*08        7*97=100, 

86*60      11-00 9e  0*6,  Si  1*6,  Oa 06,  KL 

88*78        7*97,  X  ^a  0*84,  Ca  0*49,  iig 

1-48,  *1  0*99,  Forch. 
82-76       10-00,  Fe  8*00,  Oa  0*26,  3tl  8*60, 

=99*60,  Stucke. 
77*86        7*««,  3fcl  9*70,  Pe  8*72,  Ca  1*74 

=99*97,  Pattison. 

n.  Si*+^=Sili<»  98*9,  water  6*1.    Analysis  by  Damonr,  (loc  dt) : 
12.  Preewut  opal,  Hungary,  G.=2-099,      Si  98*90     £[  610=100,  Damour. 
But  Eoboll  found  in  this  opal  10*94  per  cent  of  water,  placing  it  in  the  above  subdivision. 

m.  8i^+^=Si]ica  96*86,  water  4*66.  Analyses:  18,  Damonr,  (loc  dt) ;  14,  Klap- 
roth, (Beit  iv,  166) : 

18.  Bilez  reiinite,  Mexico,  0.=1-21,  Si  96*40    £[  4*60=100,  Damour. 

14.  Yellow  opal,  {Pechopal),  Telkebanya,         98*60        6*00,  9e  10,  Klaproth. 

IY.  Si*+^=Silica  96*86,  water  8*16.  Analyses:  16, 16,  Damour,  (loc  dt) ;  17, 
8dia%ot8ch,  (Pogg.  bcviii,  147);  18,  Forchhammer,  (loc  dt);  19,  Wrightson,  (Ann.  Ch. 
Fharm.liy,  868): 

16.  Hyalite,  Waltech,  Bohemia,  Si  96*94  £[  8*06,  Damour. 

16.  **        Kaiserstuhl,  96*99        801,      ** 

17.  «       Bohemia,  96*6  80,  Fe  0*8,  Ca  0*2=100,  Sch. 

18.  Caekolong,  Faroe,  96*82        847,  &  0*07,  ^a  0*06,  Ca  0*06, 

3cl0*2,Mg0-4=99-58,F. 

9020        2*78.  fe  411.  Ag  086,  t  08, 
il  1*86,  STa  0-9,  S  0*81,  W. 

The  Randanite  of  Salvetat,  {ailiee  gelatineuee),  has  the  formula  §{*£[  when  dried  at  16o 
a  and  Si^  when  dried  at  100^  C.    Foumet  and  Salvetat  obtained,  (Ann.  Ch.  Phya.,  [8], 
r,  848): 

Solnble  Si  87*20,    £i;  0,  and  organic  matters  10*00,    Si  and  ¥e  2*00» 

sand  0*89,  Foumet 
Sohible  Si  80,  ft  9,  insoluble  Si  6*48,    £l  1*41,    9e  0*66,    Ca  0*66, 

:6ra,  ^  and  loss  2*00,  Salvetat 

II  occurs  as  a  fine  earth  or  in  compact  earthy  masses,  and  consists  mainly  of  the  casts  of 
inftnoria.    The  MiehaelUe  afibrded  Kobell,  ^  88*66,  £[  16*86. 

B.B.  opal  is  infusible,  but  gives  out  water  and  becomes  opaque.  Some  varieties  con- 
taining iron  turn  red. 

Opal  occurs  in  short  irregular  veins  in  porphyry ;  also  in  the  vesicular  cavities  of  amyg- 
daloid. Common  opal  sometimes  occurs  in  bmestone,  with  hoinstone.  Menilite  ii  met 
with  in  day  slate.  Some  varieties  are  found  with  galena  and  blende,  in  metalliferous 
veins.    It  also  occupies  the  interior  of  foesik  in  sandstone. 

The  predous  cmal  occurs  in  pon^yir  at  Cserwenitca,  near  Cashan  in  Hungaiy,  at 
Fhmkfort,  and  at  Oradas  a  Dice  m  Hooduraa,  S.  A.    Flro  opal  is  broogiit  from  ziml^pan 


19.  Semi-opal,  Schiffenbeig, 


1.  Ceyvat^ 

2.  Algiers, 
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in  Meadoo,  and  from  the  ¥woe  laliiida.  The  oommoo  optl  edbte  abiiBdaiittjr  in  Ht]i^»- 
ry,  in  Furoe,  Iceland,  the  Giants'  Causeway,  and  the  Hebrides.  An  interesting  Taijeilj 
ooeors  within  a  half  mile,  and  to  the  southwest  of  the  watering  nhwe  at  Vooria»  the 
harbor  of  Smyrna,  alone  with  yellow  Jasper  and  homstone,  imbedaed  in  a  low  ridge  of 
compact  limestone,  of  a  light  yellow  or  grayish-white  color.  Its  colors  are  waz-yelkw 
and  grayish-green,  occasionally  white.  Hunffaiy  affords  also  the  hydrophane.  liie  Gi- 
ants' Canseway  affords  small  masses  resemraing  mountain  cork,  which  though  opaqne^ 
become  transluoenton  immersion  in  water.  Cac£oloDg  occurs  in  loose  masses  on  the  nver 
Oadi,  in  Bucharia,  whence  its  name.  Hyalite  occurs  in  amygdaloid  at  Schemnitc,  in  Hun- 
gary, and  in  dinkstone  at  Waltsch,  in  Bdiemia.  Menilite  is  found  imbedded  in  adheatra 
slate,  at  MenilMontant,  near  Paris.  Wood  opal  forms  large  trees  in  the  pumice  con^ome* 
rates  of  Saiba,  near  Keusohl,  and  Kremnits  in  Hungary,  in  Faroe,  near  HobartTown, 
Tasmania,  and  other  trap  countries. 

The  Randanite  is  abundant  near  Algiers,  and  was  taken  for  Kaolin ;  also  at  OeyaMi^ 
near  Randan  in  the  Puy  de  Dome. 

Hyalite  oocurs  in  the  United  States,  swingly  at  the  Phillips  ore  bed,  Putnam  Go,  N. 
Y.,  in  thin  coatings  on  granite ;  aho  in  burke  and  Scriven  Cos.,  Georgia.  Li  the  b^ter 
region  it  lines  cavities  in  a  siliceous  shell-rock.  The  Suanna  spting  in  florida,  aifaidi 
BBudl  quantities  of  siliceous  sinter.    Good  fire-opal  is  obtained  in  Washington  Co,  Qm. 

The  precious  opal,  when  large,  and  exhibiting  its  peculiar  play  of  colors  in  perfectm, 
is  a  gem  of  high  value.  It  is  cut  with  a  convex  surmce.  The  largest  mass  of  which  we 
have  any  knowledp^e,  is  in  the  imperial  cabinet  of  Vienna ;  it  has  almost  the  siae  of  a 
man's  fist,  and  weighs  17  ounces,  out  contains  numerous  fissures,  and  is  not  entirdy  dSa- 
engaged  from  the  matrix.  Tliis  stone  was  used  as  a  gem  by  the  Greeks  and  Romans^ 
and  was  called  opalus ;  also/XBtilfrot,  watitptot,  in  allusion  to  its  color  and  lustre,  as  expresMd 
in  the  Orphic  poem,  Iptpt^  riptw  xf6a  rat Jdf ,  **  having  the  delicate  complexion  df  a  lordf 
youth,"  (Moore's  An.  Hin.) 


II.  LIME— MAGNESIA: 
a.  Hydrous  Silicates  or  Borosilicates  of  Lime. 

OKENITE,  KobelL    Dysdasite,  C<mnel    Persilicate  of  lime. 

Trimctric.  M  :  M=1220  19',  Breit  Usually  massive  and 
fibrous ;  also  imperfectly  fibrous  or  composed  of  a  congeries  of  mi- 
nute crystals. 

H.==4-5 — 5.  G. =2*362  of  dvsclasite,  Connel ;  2  28  of  okenite, 
Kobell.  Lustre  sub-pearly.  Color  white,  with  a  shade  of  yellow 
or  blue ;  often  yellow  by  reflected  light,  and  blue  by  transmitted. 
Frequently  opalescent.  Subtransparent — subtranslucent.  Very 
tough. 

Cbfnp<>n/M>fi.---0a>Si*+6lQ[==:Silica  56*99,  lime  26-85,  water  16*66  Analyses:  1,  S, 
Kobell,  (Kastner's  Arch,  ziy,  838);  8,  Connel,  (Edinb.  PhiL  Jour,  zvi,  198);  i,  WOith, 
(Pogg.lv,  118): 

1700    Si  and  9e  0*58,  ti  tract  =99*76,  EobalL. 
16-66=:99*99,  KobelL 

14*71    Hn  0-22,  fe  0*82,  &  0*28,  :fra  0-448100^  a 
17*94    £1  0*46,  fTa  1*02=100-45,  Wttrth. 

In  a  matrass,  yields  water.  ER  alone  becomes  opaque  and  white,  and  fiiiea  to  a  g^aai. 
Effervesces  with  soda,  and  fiiaes  to  a  sabtnasiMure»t  ^«s%  wUfih  it  niUMrUta  on  cool- 


gi 
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1. 

Qreenland, 

56-64 
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2. 

M 

56*99 
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57*69 

26*88 

4w 

Iceland, 

54*88 

86*15 
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iiw;  witfabonxH  fivmsa  tiwiBpttwteoloriew  glaai.    CMttiniMB  rasdOy  in  moriatie 

T^  djfekuite  of  Ooonel  was  brought  from  the  Fuoe  klaiidt  hj  Oomi  Vaigei  Bade- 
mar,  of  Copenhagen.    Okenite  oocon,  m  amygdaloid,  in  Greenland. 


FBOTOLITB.    Pektcditfa,  KobeU,  Eastoer's  Ardiiy,  xiii,  886»  by,  Ml.    Stelltte,  Thorn. 

Osmelite,  iiMt    WoUasiinite,  2%om. 

In  white  fibrous  masses,  or  acicular  crystals,  radiated  or  stellar. 
Cleavage  parallel  to  the  sides  of  a  slightly  rhombic  prisrh. 

H. =4 — 6.  G. =2*0 — 2'74,  Lustre  of  the  surface  of  fracture  silky 
or  subvitreous.  Color  white  or  grajdsh.  Subtranslucent  to  opaque. 
Tough  like  dysclasite. 

CbmpottiMm.-40a*Si^+8]Sra3i+8fi,  Eobell ;  ((k"5i^+6fi,  Ramm.)  Analyses :  1, 
Kbbell,  (Kastner's  Arch,  ziii,  886) ;  2,  Hajee,  (2d  Edit  this  Mia  p.  886) ;  8—4,  J.  D. 
WUtnej,  (Joor.  Boet  Soc.  N.  H.  1849,  p.  86,  and  Am.  J.  of  Sd,  [8],  yii,  484);  6,  J.  &. 
Kendall,  (ik) ;  6,  G.  J.  Diddnson,  (ib.): 

&  ti 

1-67  8-89,  Si,  fe  0-9=:99-69,  E. 

0*60  0-16,  Si,  fig  (H)8,  i!En  0-64=99'81,  tL 

trace  8-^2,  Si  4-94=99-69,  W. 

2-72,  XI  1-46=100,  W. 

trace  2-96,  Si  l-90=99-86,  E. 

2-76,  Si  110=101-10,  D. 

An  analysis  by  M.  Adsm,  (IfiUoD,  Ac,  Annaaire  de  Ghemie,  1848,  166),  olaces  the 
osmelite  of  Breithaupt  with  pectolite ;  bat  a  very  different  result  is  obtamed  oy  Rieg^eL 
B3.  fiises  easily  to  a  white  enamel  With  litUe  borax,  a  silica  skeleton  remains ;  with 
more,  forms  a  transparent  glass.    After  heating  gdatinizes  pcofectly  with  muriatic  add. 

Ocean  at  Moote  Baldo,  and  at  Mount  Monzoni  in  the  TjtoL  Also  at  Bergen  HiU 
{called  stellite)  in  amygdaloid.  The  WoUaitonite  of  Thomson  is  from  Eilsyth,  Scotland ; 
it  is  referred  here  by  f.  D.  Whitney. 

The  etellite  of  Thomeon,  (Min.  i,  818),  from  Eilsyth,  Scotland,  afforded  him 

Si  48-47,        Si  6-80,        (k  80-96,        j^  8-68,        fig  6-68,        fi  611=99*96. 
It  is  white,  radiated,  silky ;  H.=d — 8*6 ;  G.=2*612. 


Si 

Ca 

fTa 

1.  PectolUe,  61-8 

88-77 

8-26 

2.  JMlite,    66-96 

86-12 

6-76 

8.        "         68-46 

81-21 

7-87 

4.        «         66-66 

82-86 

7-81 

6.        «         64-00 

82-10 

8-89 

6.        «         6600 

82-68 

9-72 

AFOPHYLLITE.    Pfnunidal  ZaoHte,/.    Tesselite,  .Srmosfof .    OzhaTerite,  i?r«wtr0r. 
Ichthyophthalmite.    Albin,  Wem,    Mesotype  £paint4e,  J£ 

Dimetric.  Form  similar  to  fig.  51,  pi.  1,  also 
the  amiexed  :  a :  a=104o  2'  and  12lo  P :  a=119° 
aO",  M  :  a=127^  39'.  Sometimes  the  crystals  are 
nearly  cylindrical  or  barrel-like  shape.  Cleavage 
basal,  himly  perfect ;  lateral  less  so.  Also  mass- 
ive and  Tammellar. 

H.a=s4-5 — 5.  G.=2-885,  Haidinger,  a  variety 
from  Iceland  ;  2-859  Thomson;  1*961,  from  Rad- 
authal,  Hartz,  Ramm.  Lustre  of  P  pearly ;  of  the 
other  faces  vitreous.  Streak  white.  Color  white, 
or  grayish ;  occasionally  with  a  shade  of  green, 
yellow,  or  red.     Transparent— opaque.    Fracture  uneven.  Brittle 

CW»nftoii.--«0B3i+&S?+16fi,  Bm;— perhaps  (Oa,  &,)  Si+2a,  or  60bSi+&  Si 
-f-lSH,  Bamm,   There  is  also  a  wiaUa  proportioii  of  ihiatiiie  fai  tha  miiMnl,  tat  Ha 
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3i      Ca 

1.  Di80o» 

58*90  2500 

%      - 

51-86  25*22 

S.  Faflsa, 

51*86  25*20 

4  Uto, 

5218  24-71 

6.  Faroe,  TsBteiite, 

52*88  24-98 

6.  Andreasberg, 

51*88  25*86 

7. 

50*20  24*52 

8.  Radauthal, 

52*44  24-61 

9.  Micfaigao,  0.  2*305 

52*70  28*85 

10. 

51-00  24*94 

9-18, 
9*57, 


Mlation  to  the  oompooiid  is  not  deaily  made  out  Analvaes :  1,  Gmelin,  (K.  Y.  Aa  H. 
1816,171);  2,8,  Stromeyer,  (Unters.  268) ;  4,  5,  Beraelius,  (Afhand  vi,  161);  6,7,  8» 
RammelBberg,  (2d  Supp.  16,  and  8d  Supp.  18) ;  9, 10,  C.  T.  Jackson,  (oommumcated). 

618  15*70  — =100-78,  Gm. 

5*81  16-90   =99*29,  Stram. 

514  16-04   =98*24,  Strom. 

5-27  1 6-20  0-82  (=4*82  Oa  fluof il 

5*87  16-20  0-64  (=8-58  Ga  flootti; 

4-90  undet  F  128,  Ramm. 
mdetundet  F  1-09,  Ramm. 

4-75  16-78  Oa  fluosU.  148,  Ramm. 

4*95  16-00  CaF  1'85=98'85,  Jackson. 

6-19  1600     "      1*94=99-07, 

Yields  much  water  in  a  matrass,  and  in  an  open  tube  some  fluorine.  BJB.exfol]atee,  and 
ultimately  fuses  to  a  white  Tesicular  glass.  Melts  easfly  with  borax,  and  the  satnraiad 
eolation  becomes  milk-white  on  flaming.  In  nitric  acid  in  powdt*r  it  separates  into  flakea, 
and  becomes  imperfectly  gelatinous  and  subtransparent 

Hie  U$MlUe  of  Brewster,  is  arariety  from  Faroe,  of  a  cubical  form,  which,  upon  optical 
examination,  exhibits  a  mosaic-like,  or  tesselated  structure.  OxKaverite  is  a  pale  green 
variety  firt>m  the  Oxhayer  springs,  near  Husavick  in  Iceland,  where  it  occurs  on  calofied 
wood :  it  is  generally  indistinctly  crystallixed  and  translucent  Albiriy  of  Werner,  is 
a  white,  opaque  variety,  found  at  Aussig  in  Bohemia,  associated  with  natrolite. 

Greenland,  Iceland,  the  Faroe  Islands,  and  Poonah  in  Hindostan,  aflord  fine  sped- 
mens  of  apophyllite,  coating  cavities  in  amygdaloid,  and  associated  with  chaloedonjjr,  stfi- 
bite,  chabaate,  Ac.  At  Andreasberg,  in  silver  veins,  traversing  gray-wacke  slate ;  in  the 
Bannat,  associated  with  WoUastonite ;  in  Fifeshire,  in  huve  transparent  crystals  oocupv- 
SDj;  the  interior  of  fossil  shells ;  with  map^etic  iron,  at  ifto  in  Sweden ;  at  Puy  de  La 
P^oette  in  Auvergne,  in  crystals  in  a  tertiary  limestone,  near  intruded  basaltic  rocks.  Oe* 
ears  also  at  Dalecarlia,  Sweden ;  in  the  IjtoI,  near  Frombach ;  Orawicza,  Hungary ; 
near  Nertschinsk,  Siberia ;  in  New  Holland ;  and  at  the  V alencian  Miues,  Mexica 

In  America  it  has  been  found  at  Peter's  Point  and  Partridge  Island,  in  the  Basin  of 
Mines,  Nova  Scotia.  It  here  occurs  both  massive  and  crystalliTOd,  presentine  white,  red- 
dish, and  greenish  colors,  and  is  associated  with  laumonite,  thomsonite,  and  other  mis- 
ends  of  trap  rocks.  Beautiful  crystallixatious  occur  in  greenstone  at  Bergen  Hill,  N.  J., 
associated  with  analcime,  stellite,  stilbite,  datholite,  ^  It  is  also  found  at  Gin  Oove, 
near  Perry,  Maine,  with  prehnite  and  analdme  in  amygdaloid ;  at  the  Oliff  Mine,  Michigan. 

Apophyllite  was  so  named  m  allusion  to  its  tendEsncy  to  exfoliate  under  the  blowppe,. 
from  an  and  ^vXAov,  a  leaf.  Its  pearly  lustre  on  the  we  of  perfect  cleavage,  gave  nse  to 
the  name  IchihyophthalmUet  from  the  Greek  ix^vc*  a^^sA,  and  •^6aA/i»(,  on  ejfe. 


DATHOLITE.  Borate  of  Lime,  P.  Borosilicate  of  Lime,  Thorn.  Datolith,  W.   Esmarkite, 
Haus.    Humboldtite,  Levy.  Botryolite,  Ilaus.   Chaux  Borate  Silioeuse,  H. 

Monoclinic  ;  M  :  M=77°  30',  P  :  «=91041',  «' :  «'=116^  9',  i  :  fi' 


=  148^  4i',  M  :  g=128°  45',  M  :  e'=150o  40^'.  Crystals  short, 
small,  and  glassy.  Cleavage  parallel  to  M  and  also  the  orthodiaeonal, 
but  not  distinct.  Imperfect  crystallizations  :  botryoidal  and  globular 
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having  a  columnar  structure;  also  divergent  and  radiating;  also 
massive. 

H.=5— 5-5.  G.=2-989,  (from  Aren- 
dal),  Haidinger.  Lustre  vitrepus,  often 
subresinous  on  a  surface  of  fracture; 
sometimes  pearly.  Streak  white.  Col- 
or white;  sometimes  inclining  to  grav, 
green,  yellow,  red,  amethystine ;  rarely 
of  a  dirtv  olive-green  or  honey-yellow 
tinge.  Translucent  Fracture  uneven, 
subconchoidal.    Brittle.  „  ^    „_^  ^ 

Rowior  Brook,  Ct 

Gm^Mttion, — Und«r  the  name  dathoUte  two  sabstanoM  difiering  only  in  the  propor- 
tapD  of  water  are  included.  The  formula  of  dMo/tfos^  8i*-f8GaB+8H,  Berz. ;  sCa^Si 
4-B'9i*+8£L  Ramm=fllica  87-91,  lime  85*07,  boradc  add  21*48,  water  5*54 ;  botryciiie, 
Ca^i*-|-8daB+6fi[,  Berz. ;  26i'»Si+B>Si'-|-d]a:,  Ramm.=9ilica  85*92,  lime  88*28,  boradc 
add  20*86,  water  10*50.  The  fonner  occun  in  crystals  and  masdve ;  the  latter  in  bo- 
tfyoidal  ooncretioiis.  Analyses :  1,  Stromeyer,  (Pogg.  zii,  157) ;  2,  Du  Menil,  (Schweig. 
J.  lii,  864) ;  8, 4»  5,  6, 7,  Bammebbeig,  (Pogg.  zlYii,  175) : 


Si 
1.  DatkoliU,  Andreasbeig,  87*86 


i. 
a 

4. 
A. 

6.  BciryoliU, 

7.  - 


Arendal, 


88*51 

88*477 

87*648 

87-520 

86*086 

86*890 


Oa  fi  fi 

85*67  21*26  5*71=100,  Stromeyer. 

85*59  21*84  4*60=:100*04,  Du  MeniL 

85*640  20-815  5*568=:100,  RamuL 

85*407  21-240  5-705=100,  Ramm. 

85*898  21-877  5-705=100.  Ramm. 

85-216  19-840  8-685=99-275,  Ramm. 

84-270  19*842  10*224^  9e  and  &  0*774=100,  B. 


lb  a  matrass  aflbrds  water ;  becomes  friable  in  the  flame  of  a  candle.  B.R  on  diar- 
ooal  becomes  opMue,  intomesces,  and  melts  to  a  glassy  fflobule,  adoring  the  flame  more 
or  less  men.  Dissolves  readfly  with  borax  to  a  dear  glass,  aiid  leayes  a  siliceous  skel- 
•toD  wiUi  salt  of  phosphorus.  With  cobalt  solution  aflbrds  a  Uue  glass.  Dissdvea 
readily  and  gelatinizes  with  nitric  add. 

Datoolite  u  found  in  amygdaloid  and  gneiss ;  sometimes  also  in  beds  of  iron  ore  in 
primithre  rodcs^  In  the  latter  ntuation  Iwth  varieties  are  found  at  Arendal  in  Norway. 
Tlie  best  European  locality  is  in  the  Hartc.  The  variety  HwRboldHte,  wiiidi  was  instita- 
ted  as  a  distinct  species  by  Lev^,  occurs  in  asate  balls  at  the  Seisser  Alp,  in  the  Tyrol,  uid 
al  Sonthofen,  Bavaria.  Dathohte  is  met  with  also  in  the  valley  of  Glen  Fai^g,  Perthshire, 
and  Sdisburg  Craigs;  at  Uto,  Sweden ;  near  Wolfstein  in  the  Bavarian  Rmne. 

The  trap  m  New  Jersey,  Oonnecticui  and  Michigan  contains  the  priudpal  American 
localities  of  this  spedes. 

It  occurs  crystallized  and  massive,  at  the  Rocky  Hill  quarry,  Hartford,  Conn. ;  in  the 
Bortfieast  part  of  SouthingUm,  near  Ifr.  Hamlen'a,  in  amygdaloid,  both  in  cnrstals,  fibrous, 
and  masnve ;  also  in  Berun,  near  Kensington ;  in  the  northwest  part  of  Meriden  and  at 
Middlefield  Falls,  Oonn.  The  best  spedmeos  in  Connecticut  come  from  Roaring  Brook, 
14  miles  from  New  Haven,  where  tne  crystals  are  highly  modified  and  someUmes  are 
half  an  inch  long,  and  nearly  pelludd.  liergen  Hill,  N.  J.,  has  afibrded  fine  specimens, 
and  Patterson,  N.  J.,  specimens  of  less  interest  Occurs  sparingly  at  Piermout,  New 
York.  On  Kewenaw  point  it  occurs  in  amygdaloid,  and  the  crvstals  often  include  native 
oopper  and  are  sometimes  amethystine  in  odor;  also  on  Isle  Royal  in  fine  crystals. 
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b.  Talc  and  the  Hydrous  Silicates  of  Magnesia. 

The  hydroua  silicates  of  magnesia,  to  a  large  extent,  have  a  soapy  feel 
and  low  degrees  of  hardness,  with  very  difficult  fusibility.  Some  of  the 
species  are  distinctly  foliated  in  structure,  and  thus  approach  the  micas 
among  the  aluminous  silicates.  The  mineral  talc,  one  of  the  foliated  spe- 
cies, appears  to  be  at  times  anhydrous,  and  often  hydrous ;  notwithstanding 
this  difference  in  its  varieties,  it  is  retained  in  this  division  on  account  of 
its  close  relations  to  other  soapy  species,  here  included. 

For  the  blowpipe  test  of  magnesia,  see  page  163,  and  for  the  test  of  the 
presence  of  water,  see  page  161. 

TALO.    Soapstooe.    Steatite.    Speckstein.    Lapis  ollaria. 

Trimetricor  monoclinic.  M:M=120^.  Occurs  rarely  in  rec- 
tangular prisms  and  hexagonal  plates.  Cleavage  basal,  eminent. 
Usually  massive  and  thin  foliated ;  sometimes  in  ^lobular  and  stel- 
lated groups  ;   also  granular,  massive  to  impalpable. 

H.=l — 1-5.  G.=2-666— 2*85.  Lustre  pearly.  Streak  usually 
white ;  of  dark-green  varieties,  lighter  than  the  color.     Color  apple- 

green  to  white,  or  silvery-white ;  also  greenish-gray  and  dark-green, 
ometimes  bright-green,  perpendicular  to  cleavage  surface,  and 
brown  and  less  translucent  at  right  andes  to  this  direction.  Sub- 
transparent — subtranslucent.  Sectile  m  a  high  degree.  Thin  lam- 
in®  flexible,  but  not  elastic.     Feel  greasy. 

Vaeistiis. — Foliated  Tale, — Purest  crystalline  talc,  consisting  of  easily  separated  foli% 
having  a  greasy  feel,  and  presenting  light-green,  greenish-white,  and  wmte  ookMU  Q.ss 
2-65— 2-68. 

Soapttone  or  Steatite,  (Speckstein  of  the  Germans). — Ooarse  gray  and  grayiab-grecn 
znasnye  varieties,  generally  granular.  Also  of  fine  texture,  and  grayish-green  to  white^ 
oocasiooally  jellomsh  or  reddish;  sometimes  lamellar,  hut  umiauy  oompaot  Very 
greasy  to  the  feel,  or  like  soap.  G.=2 65 — 28.  The  Bnangoo  variety  is  milky-white 
with  a  pearly  lustre.  Pot  atone  or  Lapit  oUarit,  includes  the  coarser  granular  speci- 
mens of  dark  color,  and  more  or  less  impure. 

Indurated  Tale, — An  impure,  slaty  talc,  with  a  nearly  oompact  texture,  and  superior 
hardness  to  common  talc 

Taleote  Slate. — A  dark  slaty  rock,  having  a  somewhat  greasy  fSsel,  consisting  largely 
of  talc,  mixed  mtimately  with  more  or  less  feldspar  or  quarts. 

Renuelaerite,  (Emmons^ — A  compact  fine^ained  massive  steatite,  often  translucent 
in  thin  slabs,  and  presenting  white,  gray,  yeUowish  and  dark  colors,  sometimes  nearly 
black.  It  occurs  frequently  under  the  forms  of  pyroxene,  and  is  supposed  to  luive  resulted 
from  the  alteration  of  that  rock.  .  H.=sd— 4.    u.=:2'874. 

CompoHtion. — Different  formulas  have  been  riven.  ]i[g*3r=Silica  62*98, 
87-02 ;  li[gBSi'=Silica  64-47,  magnesia  35-58 ;  ]i(^i^=Silica  65*4,  magnesia  1 
gives  the  percentage  Silica  69*6,  magnesia  SfVS.  Analyses :  1,  Klaproth,  (B4 
2,  Vauquelin,  (Jour,  des  Mines,  Ixxxviii.  248) ;  8,  4,  Kobell,  (Kast  Arch.,  zii,  89);  0,9, 
Delesae,  (Rev.  Sdentifl,  <fcc.);  7,  8,  Marignac,  (Bib.  Univ.  de  Oen.  1844);  9,  fflapfoth. 
(Beit  U,  177);  10,  Tengstrom,  (Jahresb.  iv.  156);  11  to  15,  LyefaneU,  ( I^igg.  nzriii) ; 
16,  Kersteo,  (J.  t  pr.  Chem.,  zzxvii,  164) ;  17,  DoLease,  (Rev.  Scientif,  Aa,  jolt): 
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1.  Talc  orfoliaUd  vnrietiu. 


1.  Si  Gothard, 

2. 

3.  Oreioer, 

i.  Katherinenburg, 

6.  Ziltorthal, 

0.  Jlbode  lalaDd, 

7.  Ghamouni, 
8. 


Si 

62-00 

62-0 

628 

628 

68-0 

61-76 

6258 

62-41 


80-50 

27-0 

82-4 

81-92 

88*6 

81-68 

85-40 

85-49 


0.60  9e  2-60,  t.  2'75=98-25,  KUp. 
60     «   8-5,  *11-5=100,  Vauq. 
2-8    te  1-6    **   1-0=100-1,  KobelL 
«   MO*  0HJ0,Cal-92=98-84,K. 

#raM»100,  Delesw. 

1-70=9896.    " 

1-98=100,  Marig. 

2-06=100,     - 


8-4 
4*88 
0O4 
0-04 


f< 


u 


2.  Steatite  varietieMf  (Speckstein). 


9.  OopfersgrQn,  59*5  80*5 

10.  Abo,  68-95  28-26 

11.  Gopfersgran,  65*64  80*80 

12.  Sala,  6818  8480 
18.  Mt  Caunegou,  66*70  80*23 

14.  Scotland,  64*53  27-70 

15.  China,  66-53  83-42 

16.  Voigtaberg,  G.=2-796,       66*02  81-94 


6-6    Ve  2-6=98*0,  Klap. 
2-71  "    0-6  £1  0*78  ign.  8-94=100-28,  T. 
Je  8-61=1 00*05,  Lych. 

2-27=99-70, 

2-41=:99*84, 

6-86=99-08. 

rrac0«99-58, 

0*81,ign.  0-2.  ]!^a,  trace  oft  0-75 
=99-72,  Kersten. 

1'40=100*00,  Del 


« 

u 
u 
u 

M 


M 
M 
M 
U 


17.  Nyntach,  Hung.,  Gj=s2-767,  64-86    28*58      5*22  ' 

E6.  talc  loses  color  without  fusing,  or  rarely  on  the  ed^  with  difficulty.  With  borax  it 
intumesces,  and  forms  a  clear  glass,  sometimes  colored  with  iroo.  Not  attacked  by  the  adds. 

This  species  is  very  generally  diffused,  and  in  some  of  its  yarieties,  especially  common 
tak,  potstone,  and  steatite,  forms  extensiye  beds  in  regions  of  crystalline  rocks,  which 
often  contain  rhomb  spar,  dolomite,  (yar.  bitter  spar),  magnetic  iron,  and  actinolite. 

Apple-green  talc  occurs  in  the  island  of  Unst,  one  of  uie  Shetland  isles ;  also  in  the 
Oniner  mountain  in  Saltzbiug,  and  in  the  Vallais.  Other  foreign  localities  of  pottione 
an,  the  Vallais  and  Grisons,  and  Wald,  in  Styria. 

Bztensiye  beds  of  steatite  occur  in  yarious  parts  of  the  New  England  States,  also  in 
New  Jersey,  Pennsylyania,  Ac  A  bed  at  Smilhfield,  R.  L,  affords  a  delicate  green  col- 
umnar yanety  of  talc,  and  a  primitiye  limestone  in  the  same  region,  a  white  granular  ▼»- 
riety.  At  Bridgewater,  Vt,  handsome  green  tale  occurs,  intermingled  with  a  transparent 
massiye  dolomite ;  also  at  Dexter,  Me. ;  Lockwood,  Newton,  and  Sparta,  N.  J.,  neiLr 
Amity,  N.  T. ;  on  Staten  Island,  both  common  and  indurated,  near  the  quarantine ;  and 
four  miles  distant  it  occurs  in  detached  masses  made  up  of  iblia,  of  a  snow-white  color, 
(Beck ) ;  at  Cooptown,  Md.,  of  green,  blue,  and  rose  color ;  in  South  Mountain,  ten  milea 
■cmth  of  Oarlisle,  Penn. ;  in  Texas,  Nottingham,  and  Unionyille,  Penn. 

Steatite  occurs  in  Vermont  at  Athens  or  Grafton,  Wettfield,  Marlboro,  and  Newfime; 
in  New  Hampshire  at  Francestown,  Pelham,  Orford,  Keene,  and  Richmond ;  in  Massarhn- 
Mtta  at  Middlefield,  Windsor,  Blanford,  Andoyer,  and  Chester. 

Slabs  of  steatite  are  extensiyely  employed  as  fire  stones  in  furnaces  and  stoyes.  It 
may  be  turned  in  a  lathe,  or  formed  into  tubes  by  boring.  When  ground,  it  is  need  Ibr 
diminishing  friction.  It  is  also  employed  in  the  manufacture  of  some  kinds  of  porcelain. 
Venetian  talc  is  used  for  remoying  oil  stains  from  woollen  doth. 

Lardir,  Kartten,  (J.  f.  pr.  Chem.  xxxyii,  162). 

Cbmpoaaiofi.— Si  66*02,  iig  81*94,  te  0*81,  iSTa  and  &  0*75,  ign.  0*20=99*72, 

with  traces  of  ehlorid  of  sodium  and  sulphate  of  potash.    This  gtyes  the  formula  "A^f^Blhsz 
Silica  65-4,  magnesia  84-6. 

HTDaoeriAiTR. — ^The  steatita  of  GMipferagriln,  analyaed  by  Klaproth,  (analysis  Na  9), 
has  been  thus  named.  It  giyes  the  fonnuU  Ji[g%*+2£[=Silica  60*66,  magnesia  88^, 
watar  6*91=100. 
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HAKftBians,  Hermann,  (J.  t  pr.  Chem.  xlyi,  285).— Hermann 
littot  spaoiflB  the  staatitft  Angi»<iiiitlng  iiaiiiiilraiifirnha  in  aeDendn&  at 


ihes  tea  di»> 
Hainp" 


XIMB — ^MAQiritlA. 

tUre  Oa,  Hmb.,  deaeribed  and  antlyaed  bj  Dewejr,  (Am.  Jour.ficL  ir,  8t4,  t,  249,  HidTi, 
ZU,  1823, 1828),  who  obUined 

Si  60-60,      Ag  28-88,      te  2*59,      IJbi  MO,      £[  15^,      Si  0-16s=9e-27. 

Tbe  specific  grayity  is  about  2.  It  gives  the  fonnula  iSlg^Si^-^^  These  peeudomorpha 
i^DMur  to  haye  generally  the  fonn  of  qoartz,  but  occasiMDally  occur  in  four-sided  pcisms. 
Other  tteatitic  pseudomorphs  occur  in  the  United  States  at  Newtown,  N.  J.,  imitative 
of  quarts,  scapolite,  and  spinel ;  also  at  Gtouvemeiur,  K.  T^  imitatiye  of  seapolite ;  in 
Qranse  Co.,  a.  Y^  imitative  of  spinel  and  hornblende ;  at  Bergen  Hill,  with  the  form  of 
apophyllite.  It  is  probable  the  steatites  of  these  different  pseudomorphs  differ  in  compo- 
■ttioa  Beck  (Min.  N.  T^  pp.  808.  818)  has  analysed  two  of  them ;  but  the  tteatitiD  por- 
tion was  probably  not  pure  from  some  remaining  portion  of  the  cnriginal  mineraL  Bm 
obtained,  for  a  steatitic  hornblende  and  spinel : 

Si         £1         ]i[g      6a      fi 

1.  Orange  Coi,        84*66    25*33    25*22    5*09    9*09,— Steatitic  hornblende. 

2.  **  19*07    85-00    28  58     —    7*38,  ^e  9*97,— Steatitic  spinel 

Hermann  unitee  with  hampshirite  the  saponite  of  OomwalL 

SPADAITE,  KobeU,  (J.  t  pr.  Chem.  zzz,  467). 

Massive,  with  an  imperfectly  conchoidal  fracture. 

G.=2'5.     Lustre  pearly.     Color  reddish,  approaching  flesh-red. 

OompatUiatL — 'Sl^'&i*'\'4'&,    Analysis  by  Kot>eIl: 

Si  56*00,        iSlg  80*67,        ^e  0*66,        il  0-66,        fi  11  •84=99*88. 

Yields  much  water  in  a  matrass  and  becomes  gray.  B.R  melts  to  a  glassy  enamel 
Dissolves  in  concentrated  muriatic  add,  tbe  silica  easily  gelatinising.  From  Capo  di 
Bove,  forming  a  conglomerate  with  Wollastonite. 

SAPONFFE.    Steatite.    Soapstone.    Seifenstein.    Pierre  de  Savon,  K 

Massive.  Soft,  almost  like  butter,  but  brittle  on  drying.  Lustre 
greasy.  G.=2'26.  Color  white,  yellowish,  bluish,  reddish.  Does 
not  adhere  to  the  tongue. 

aMip<mHan.^iAgSi^+llSi+lOti  (or  6fi).  Analyses:  1,  Elaproth,  (Beit  ii,  180^ 
V,  92) ;  2,  Svanberg.  (K.  V.  Ac.  H.,  1840) : 

Si        fig      Si       9e        &        1Q[ 

1.  OomwaU,        4600    24*75    9*25     1*00     0*75     18-00=«98-75,  Klaproth. 

2.  "  46*8      88*8      8*0      0*4  Ca  0*7      11 0=100-2,  Svanberg. 

Svanberg*s  analysis  gives  a  different  formula,  including  21  Jlir  to  2  3!!^  18  Si,  16  !ft. 
B.B.  tnvea  out  water  and  blackens ;  thin  splinters  fuse  with  difficulty  on  the  edges. 
Wholly  soluble  in  sulphuric  acid. 

Occurs  at  Lisard's  Point,  Cornwall  A  mineral  similar  in  external  character  occurs  in 
the  geodes  of  datholite  at  Roaring  Brook,  near  New  Haven,  Gt 

Pioninc  ^Svanberg,  Pogg.  liv,  267, 1841).  Resembles  Saponite,  and  has  the  abort 
formula  with  61^ 

OompotUion, — Silica  50*891,  magnesia  26*520,  lime  0*777,  alomina  9-401,  peroxyd  of 
iron  2*058,  water  10*500=100-147.    The  name  is  from  vieriK,/al. 

A  saponite-like  mineral  from  Morocco,  aflbrded  Damour  the  composition  of  mmoh 
chaum,  qu,  v. 

MEERSCHAUM.    Magnesite.    Sea  Foam. 

Compact,  with  a  smooth  feel,  a  fine  earthy  texture,  and  flat  con- 
choidal fracture.  H.=2 — ^2*5;  impressible  by  the  nail.  Color 
grayish- white,  or  with  a  faint  yellowish  or  reddish  tinge.    Opaque. 


354 


DABOmiFTIVB  MINB&ALOOT. 


(%iiUMMl<t<>a--]ii[e5i4-d==3ilica  6114,  magoeria  2«^6,  mtn  11-91 ;  tooMtiiiMi  wifli 
806L  Amdms:  l,Lycimell,(K.  V.Ac.  R,  1826,175);  2,8,4,Berthier,(AiiiLde8M.  Tii, 
818) ;  5,  Kobell,  (J.  £  pr.  Chem.  zxyiii,  482) ;  6.  Damoor,  (Aim.  Ohem.  PL  [8]  yii,  816): 


1.  Asia  Miiior, 

2. 

8.  Spain, 

4w  Ootdommien, 

5.  Greece, 

6.  Morocco^ 


3i 

60-87 

60-0 

68-8 

640 

4800 

66-00 


27-80 

2600 

23*8 

24-0 

20-06 

2800 


fi 


11-29,  9e  and  Si  0O9=100D5,  Lycfanea 
26-00=100.  Berthier. 
20K)  a  l-2=98-8,  Berthier. 
20O   *    1-4=99-4, 

19*60  9e  and  trace  of  Si  12*40=100-06,  KobelL 
10-86  "  1-40,  51 1-20,  Oa  1-01,  4  0*62,  sand  1*60= 

98-98,  Damour. 

Dobereiner  found  2  atoms  of  water  (Instead  of  1)  in  the  meenchaum  of  Asia  Minor. 
Elaproth  (Beit  ii,  172)  found  in  the  same  6  per  cent  of  carbonic  add,  which  proceeded 
from  intermixed  carbonate  of  magnesia. 

Yields  water  in  a  matrass,  blackens,  and  gives  a  burnt  smelL  BJB.  on  charcoal  bonis 
white  and  fuses  on  the  thinnest  edges.  DissoWes  readily  in  borax  to  a  transparent  glass. 
A  lilac  color  with  cobalt  solution. 

Occurs  in  Asia  Minor,  in  masses  in  stratified  earthy  or  aUovial  deposits  at  the  plains 
of  Eskihi-sher,  where,  according  to  Dr.  J.  Lawrence  Smith,  it  has  proceeded  from  the  de- 
composition of  carbonate  of  magnesia,  which  is  imbedded  in  serpentine  in  the  surround- 
ing motmtains.  He  observes  that  more  or  less  carbonate  of  magnesia  is  often  found  in 
the  meerachamn;  (Am.  Jour.  ScL  [2},  vii,  286^  Also  found  near  Madrid  in  Spain ;  near 
Thebes  in  Greece ;  at  Hrubschitx  m  Moravia;  and  at  Conlommiers.  Used  mostly  for 
the  bowls  of  tobacco  pipes. 

ApMBonrrx,  Berlin^  (E.  V.  Ac  H.  1840).    Soft  and  earthy  like  meerschaum.   G.=2*21. 

a>mjMmtton.--]i[g^i*+2lQ[=Silica  6888,  magnesia  86*68,  water  10*49.  Berlin  ob- 
tained silica  61*66,  magnesia  88*72,  protozyd  of  manganese  l*62|j;nt>tozyd  of  iron  0*69, 
iJumina 0*20,  water  1282.  From  Longbanshyttan,  Wermland.  Tne name  is  from  «^p^, 
foam, 

Delesse  has  analyzed  another  species,  containing  Silica  68-6,  magnesia  28*6,  alumina, 
with  trace  of  peroxyd  of  iron  0*9,  water  16-4=oearly  JiKg'Si^+8]^  Occurs  in  serpentine, 
of  a  white  or  yellowish  color,  with  a  waxy  lustre  and  somewhat  translucent    G.=2'886. 

The  QuindU  of  Berthier  is  in  light  carmine  red  particles  disseminated  through  a  lime- 
stone deposit 

ComvUiHon, — Silica  64,  magnesia  19,  protoxyd  of  iron  8,  water  17=98.  From  near 
the  village  of  Quincey,  France.  Strong  concentrated  adds  dissolve  the  magnesaa  and  iron 
and  leave  the  silica  in  a  gelatinous  state. 

SERPENTINE,  Linn,,  Werner.  Marmolite  of  i^u^ol,  SQUman's  Journal,  iv,  18.  O^inK, 
Ophitis,  Vetrwnut.  Picrolite,  Hauamann,  Baltimorite,  Gymnite,  2%om.  Kypholite^ 
BmL    Chrysotil,  and  Schiliemder  Asbest,  KaML    Metajdte. 

Trimetric;  rectangular,  m  :  c'=131^  14j', 
e'  :  c'=82'^  27',  M  :  6=116<^  44',  &  :  €'=92^  4'. 
fi  :  6=128^  31'  and  51^29',  a  :  a=105O  26',  139^ 
89'  and  88^  26' ;  o  :  o=107^  15',  117°  23',  104° 
The  forms,  figs.  70,  74,  and  80,  nl.  2,  have 
observed  at  Rossie,  N.  Y.,  (BecK).  Cleav- 
indistinct  parallel  to  m  and  e',  apparent  only 
strong  light.  Usually  massive ;  also  fibrous 
foliated. 

G.=2-507 — ^2-591 ;  some  fibrous 

S*3 — 3'd.     Lustre  resinous — greasy; 

degrees  of  intensity.    Streak  white,  slightly  shining.    Color 

hsir  green  aad  blackish-green ;  occasionally,  oil  and  siskm-green ; 


X.I1I] 


-MAOHBSIA. 
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none  bright.  On  exposure,  it  often  becomes  yellowish-gray.  Trans- 
lucent—-opaque.    Fracture  conchoidal  or  splintery,    bectile. 

YAmnnroDi.  Preeiau$  or  Noble  SerpenUne, — ^TraiMliioeQt  and  mtuuiYe,  with  a  rich  cfl- 
green  odor,  of  pale  or  dark  shades. 

OommoH  SerpenHne^^-^^tyqpe  or  nearly  so^  and  often  of  dark  shades  of  green.  Om- 
■titates  extensive  beds. 

PieroliU^  Hausmann^ — A  fibroos  yariefy  of  a  dark  green  color,  and  reeemUee  some- 
what  asbestos.  BalHmoriU  is  an  allied  yariet^,  and  so  also  CkfyaoHlt  and  Jittamie, 
(in  part).  Cbrjsotile  is  fine  asbestiform,  of  ohve,  oil,  yellowish  or  brownish  color,  and 
metellic  or  silky  lustre.  G.=2*219.  Metazite  of  Delesse  does  not  diflEdr  in  compoeitioD 
from  Ohrysotile. 

MarmolUe, — ^A  tbin  foliated  variety ;  folia  brittle,  separabla  G.=2*44.  Of  pale 
green  color,  sometimes  nearly  white.  A  lamellar  varie^  in  which  the  lamina  are  not 
eeparable,  is  sometimes  misnamed  Kerolite. 

Obm/>o«/«<m.--2%*Si*+3%:6P==]i[g^i*]^^  48*6,    magnesia    48*8,    water 

12*7.  Analyses :  1,  John  ;  2,  Bucholz,  (Schweig.  J.  zzi,  184) ;  8,  Hartwall,  (Jahrash. 
is,  204);  4,  Hisinger,  (Afhand.  iv,  841);  6,  Mosander,  (K  V.  Ac.  H.  1825,  227) ;  6,  7,  8» 
Lychnell,  (ib.  1826,  175) ;  9,  Scbeerer,  (Fogg.  Ana  Izvui,  828) ;  10, 11,  Jordan  and  Mar- 
dSand,  (J.  f.  pr.  Chem.  xzzii,  499) ;  12,  Hermann,  (ib.  xlvi,  227) ;  18,  Ivano^  (Ana  Minea 
Rms.  for  1841,  888) ;  14,  Nuttal,  (Am.  J.  Sciiv,  18) ;  15,  Lychnell,  (loc  dt);  16,  GhB^ 
ard,  (Mia  p.  292) ;  17,  Vanuxera,  (J.  Ac.  Set  Pba  lii) ;  18,  Beck,  (Mia  N.  Y.,  280]  ' '^ 
Hermann,  (J.  t  pir.  Cb.  xlvi,  280) ;  20,  Stromeyer,  (Unters.  866) ;  21,  Scha%ots6h,  i 
Reise  a  d.  Ural,  i,  245) ;  22,  Ranmielsberg,  (8d  suppL  107) ;  28,  Kobell,  (J.  f.  pr.  < 
ii,  297) ;  24,  Thomson,  (PbiL  Mag.  xxii,  198) ;  25,  ^esse»  (Th^se  An.  24) ;  26,  KOho^ 
(Ana  Oh.  a  Phana  lix,  869): 


L  Mauhe  Serpentifte, 


Si      iSg 
42*50  88*68 


15*20 


i.  Waldheim, 

8.  Snarum,  crywtaUiMed^ 

4.  FWilun, 

5.  Wermland, 

6.  FahluQ, 

7.  Siogrube, 

8.  MaMacbosetts, 

9.  Snarum, 

10.  Fabian,  0.=2*58, 

11. 

12.  L.  Auschkal, 


45*4 

42-97 

4807 

42*84 

41*95 

41*58 

48*20 

40*71 

40*82 

40*52 

40*21 


85*5 

41*66 

40*87 

44*20 

40  64 

42*41 

40-09 

41*48 

41*76 

4205 

85*09 


2*6 

1*17 
0*18 
2*22 
217 
5-24 
2-48 
8-88 
8  01 
918 


14*0 

12^2 

12-45 

12-88 

1168 

11*29 

11*42 

12-61 

18*54 

18-85 

18*75 


21 

1-00,  9e  1*50,  fti  0-62,  €r  0-2^, 

^    Ca  0*26=99*95,  Joha 
1-9,  Oa  0*8=100*2.  Buchola. 
0*87,  f  e  2*48=100,  HartwalL 
0  25,  Ca  0*50»97-81,  Hisinaer. 

,  0  0*89=99*97,  Mosander. 

0*87, 0  and  bitumen  8*42,  Lych. 
trace,  "  «     2*88=99*88,  JU 

— =99*95,  LydmelL 
2-89=99*62,  Scheerer. 

^=98-95,  Jordaa 

0*21,  Coaly  subet  08=99^,  M. 
1*82=100,  Hermann,  G.=2-57.  * 


IL  Foiiated  varieties — including  Marmolite, 


18.  Urals,  G.=2*55, 

14.  Hoboken, 
15. 

16.  Blandford, 

17.  Bare  Hills,  Md. 

18.  Westdbester  Coi, 

19.  Finnland, 


N.Y. 


40*80  40-50 
86*0  46*0 
41-67  41*25 
4000  41-40 
42*69  40*00 
40-50  88-00 
4000  42-40 


2*2     12-02  8*02,  Ca  0-42,  &n  0-2=99*16,  Iva. 

Ca  20,  ¥e  and  €r  0-5=99*5,  N. 

¥e  1-64,  0  1*87=99*78,  LydL 

—  6a  0-98=100-70,  ShepaiJ. 

0  0*87=99-96,  Vanuxem. 

— =99*50,  Beck. 
— =100,  Hermana 


2-70 
1*16 

1-80 


16*0 

18-80 

15-67 

16*11 

21*00 

15-80 


XXL  Flhrmte  varietieSyiineltuUng  Chryeotile,  Metaxite  inpart,  Baltimariie). 

4*05  14*72  liln  2-26=99*84,  Stromeyer. 


20.  Wermland,  Picrolite,    4166  8716 

21.  Oomoschit,  4878  87*72 

22.  Texas,  Pa.  G.»2*557,    48*79  41*08 
28.  Reichen8tein,C%ryso^«,4850  40*00 

24.  Bare  Hills,  ^a//tmort/«,  40*95  84-74 

25.  Beichenstein,  MetaxiU,  42*1    41-9 

26.  "  «         44-48  40^ 


6*11  11*68  0*81=100,  Scha%ot8ch. 

2*05  12*47  =99-34,  Rammelsbeig. 

2H)8  18*80  0-40=99-78,  Kobel 
10*05  12*60  1*50=99*80,  Thomaoii. 
3-0    18-06  0-4=100,  Delesse. 
2<84  18-85  — =99^7»  KAbk 


SM  DEacmirrtVE  hinbialoct 

A  BerpatHue  Marblt  from  ysnnmt  affinrded  Dr.  Jadaaa,  (Am.  J.  Sd.  xtxrE,  IH). 
BiU-SO,  iS^san,  £[T-7U  Hignetk  inn  l-OO,  Ozjd  (t  Ctnaaau  ttM. 
LjdmeU  detected  S-S4  per  cent  of  ptototyd  of  cerinm  io  ooe  Mrpaotiiia. 

ne  JTMrjeAawn  of  Tnberg  and  Salm,  Siredaa,  u  ft  acA  ewtli;  ki 
dkrtmu  (see  uoder  KiinmiareiileJI  maj  be  oolliiiig  bot  &  diromiferoaa  h 

Hh  J/anHoJtb,  moecrdin^  to  Hernuum,  diflen  kl  eoabu-^ 

it*  fluted  atmctuie,  «nd  give*  tba  {onnolft  il^i^+iilii 

AsaailMntiiMalOkgnatBitaat  alnetHnophio  rack,  the  tiiwjns  iiii>t  be  ex|iact«ci 
to diwgwe, «ad  way  pndicnof  alnmintorwatTpfwan^  MnaotinallcB  '   *"  ~  * 

to  W  U  MMDlul  OODrtlttMnL 

SeqNDtiue  jiald*  water  in  a  ■"**"■*     RR  on  charenl,  fiaea 
ed^.    Duaofveare 

werd  antique  marbU ,  which  oocun  ofl«i  b  eiteaaTS  bedl.  Chrotnk  inm  ii  often  diMOOi- 
inated  through  it,  giTing  it  %  mottled  Appeaiuice,  ■ocnnrhkt  dmiUr  to  the  ikin  el  • 
mke,  whence  the  tuune  ttrpentiiu  or  ophtU. 

Orjirtals  of  wrpentiDe  oceor  in  the  Fum  Talley,  TttuI  ;  in  the  Unl  «t  AuaAktl,  Bar- 
■owlm,  Katb&rioeQberg,  and  elMwhere ;  in  NonraT  Rt  BoBTUm.  Floe  prMann  wrp«n- 
liiiM  come  brxn  Falitun  ud  Qulfio  in  Sweden,  toe  lale  of  Hid,  the  aofbiabooi  of 
Partnr  in  AberdeenAtre,  Cortictt,  ^berift,  tad  Suonj.  Cotnmcn  ■erpMitiue  ocean  kt 
Ziatwi  Point  in  Cornwill,  and  nnnf  other  plaeaa. 

In  the  Unitad  State*,  precioaa  wrpentiiM  of  a  li^rt-graeo  edor  ocean  at  lUUipatown, 
Bi  the  ffigUandt,  H.  T. ;  al*o  at  Fort  Henry,  Enez  Co. ;  at  Antweqi,  JeOarMo  Co.  in 
CTfrtala;  at  STcacnw,  eaat  of  Major  Bunwt'a,  interealiiig  vaiietiea ;  in  Oouvcroeor,  St 
lawrenee  Co,  in  crjatab,  and  also  In  Roerie,  two  milei  north  of  BotDerrille;  at  Johoa- 
*■—  in  Woiren  Co.;  Davanport'B  Neck,  We«tcheat«r  Co,  affiwding  fine  cabinet  sped- 
;  in  Cornwall,  Mooroe,  and  Warwick,  Orai^  Co.,  aometimea  in  large  oystab  at 


at  Wealfield,  MuldleGeld,  L/mifield.  Newburfport.  and  ebewhere.  In  Uaine,  at  Deer 
Me.  In  VernHmt,  at  Ifew  Pane,  ^  In  Rhode  Islaad.  at  Newport  In  Coaoecticut, 
oaar  Nmr  Haren,  at  the  verd  antique  quaniea.  In  New  Jam,  at  Hoboken,  with  Bni- 
cit^  tnagneaite,  Ac,  and  the  mannolite  variety ;  alM>  at  Fiankfort  and  Btraa  In  Han- 
land,  at  Cooptown,  HaHbrd  Co.,  with  diallage ;  alkj  in  the  north  pant  of  Cecal  C&  In 
Pennaylrania,  maaatTc,  fibrous  and  Ibliated,  of  Tariotts  colors  purple,  brown,  gKCo,  and 
nay,  at  Teua,  Lancaster  Oa ;  alao  at  NattiDghain  and  Weat  Ooshen,  Cheater  Co. ;  and 
Minera]  Hill,  Delaware  Co. 

Beipentine  adnitla  of  a  high  polidi,  and  may  be  ttuned  in  a  lathe,  and  ia  aometime* 
ctmloyed  aa  a  material  for  ornaments  raBMib(«ea,  Ac  At  ZoUtU  in  Saxony,  BaTrenth, 
ana  in  nsncooia,  aereral  bmidred  peraons  are  employed  in  this  maaafiietare.  Tod  an- 
tiqne  marble  i«  clouded  with  green  of  Tarioua  ehaitoa,  and  ia  a  beautiful  material  tat  tiU)U 
ad  omamMilaJ  in-door  work.  Exposed  to  the  weather  it  wean  uneven,  owuig  to  ita  un- 
•qnal  hardnew,  and  soon  1o«m  ita  pdiahed  lurfiKe.  Seipantine  may  be  lued  far  the 
mannfacture  of  epsom  aalt, 

Hraxttk,  SnitlUtml,  Plattner. 

nw  metaiite  of  Sebwanenberg  ia  a  fihroua  mineral  of  a  weak  paariy  loatre  aad 
meoiah  white  oolor.    H.=S— 2-e.    0.=3-GE.    A  masaiTe  H![peDtine-Iika  mine    '  ' 
WaatdMator,  Cbaater  Co,  Pa,  (caUed  WilUamsite  by  Shepard),  hw 
tioo.   Itbaa 

Oampotitv 


Sector,  Cbaatet-  Co,  Pa,  (caUed  WilUamsite  by  Shepard),  has  the  n 
m.    It  baa  a  ladt  green  color  and  ia  lamellar, or  bintlygnndar.    G.^=!-G8— iH. 
<fanfwn(to».— Analyaes :  1,  2,  Plaltner,  (PinL  Loih.  Idad.)-,  S,  Shepard,  (Am.  J.  Sei. 

Wfl    82fl     li-«    IM,  Pe  S-8=W6,  Plattoer. 
U40  34-«<  \Wf  S'10.P«  S'8=9»-41,  PUttner. 
*Ma  8»«0  13-GO  8'SO,  tH  frac«=100,  Sbepard 
ha«  bern  refaRad  to  Sdullar  apar. 

r.  JJrtilliaupl. 

—  '  -  rm*t  on  terpentine  of  a  lauDooa  hiatr*  aad  grean  eolcr.  Feel 

Nd,«iBiaMMiN. 


UMS — ^MAONBSXA.  S57 

C(Mipoft<tofk— Aoeordiiig  to  Fiemui,  (Mm.  Qm.  ni  Dresden,  ii,  216) : 

1.  86-80      28-70      11*88      225      2520, 3tl  0*42,  Ca  0-88,  Na  0*50=100^)8. 

2.  40*17      19-88      1400      1*17      22-00, 3kl  0*88,  Ca  0-88,  ISTr  1*88,  5  0-43=10010. 

Fonnula,  (jSLg,  ^e,)'Si*+6^  t    B.R  blackens  and  cracks.    From  Waldheim  in  Saxony* 

RcnwALiTB — Thomtan. 

Massiye,  with  greasy  lustre.    Translucent    Tellowish-brown.    H.=8*76.    G.=2498. 

Oon^KmUiotL'^iiO-bfiO,  Ag  18*866,  Sfa  18*882,  Si  0*80,  9e  0*62,  fi  20*000= 
09*158=nearly  ]ii^Si+2^a5i-f8]^    From  Granville,  Canada  West* 

VILLARSITE,  Pufrinoy,  Compt  Rend,  xiv,  698. 

Trimetric.  M:M=119°  59',  corresponding  to  6:5  of  Picros- 
mine.     In  rhombic  octahedrons  of  139^  45'. 

H.=8 — 8*5.  G. =2*975.  Yellowish-green,  nearly  like  apatite. 
Subtransparent. 

OompontunL—AiSLg,  :^e)*Si+8d=Silica  40*61,  magnesia  63*57,  water  5*92.  Analjo 
sas  by  Dofr^noy: 

5i  %         t*e         An        Ca  &  ti 

1.  89-40        46-88         4*80        2-86        064        0*46         6-80=98*69, 

2.  89-61         47*87         8*69         242        0*58        0*46         6*80=99^8. 

KR  alone  infiisible.  A  ^;reen  enamel  with  borax.  Decomposed  by  strong  acids. 
Oocurs  at  TrayerseUa  in  Piedmont,  in  dolomite  with  magnetic  mm,  quartz,  and  mica. 
Villarsite  is  isomorphous  with  serpentine  as  well  as  chrysolite.    (See  page  154). 

KEROLITE,  Breithaupt 

Massive,  reniform,  compact  or  lamellar. 

H.=2 — ^2-26.    G.=2 — ^22.    Vitreous    or  resinous.    White  or 
green.   Streak  uncolored.   Transparent — translucent.    Feel  greasy. 
Fracture  conchoidal.    Does  not  adhere  to  the  tongue. 

C!bfiiponti<>rft.---2]d[g*§i'+9£L  Analyses:  1,  2,  KOhn,  (Ann.  d.  Ch.  u.  Ph.  lis,  868); 
3,  Melung,  (Ramm.  Erstes  Supp.  p.  79): 

^e  Si 

=98-22,  KQhn. 

=99-44,      " 

2-922  2'570=100-248,  Melling. 

Pfaff  found  87*95  silica,  and  12*18  alumina,  with  1802  magnesia,  and  81*00  water,  in 
a  Silesian  specimen ;  and  Delesse  in  one  from  Zoblitz,  silica  53*5,  magnesia  28*6,  alumina 
and  peroxyd  of  iron  0*9,  water  16*4=99*4.    B.R  blackens  but  does  not  fuse. 

From  Zoblitc  in  Saxony  and  Frankenstein  in  Silesia,  associated  with  serpentine.  Two 
or  three  minerals  or  mixtures  are  indicated  by  the  analyses. 

DEWETLITE,  Emaium*, 

Massive,  compact,  with  an  imp&lpable  structure. 

H.=3 — 3*5.  G.=2*246,  Shepard.  Lustre  resinous.  Color 
white,  yellowish-white,  yellowish-brown,  and  sometimes  greenish. 
Translucent ;  slightly  opaline  or  bluish  on  immersion  in  water. 
Very  brittle,  especially  under  water  ;  much  cracked. 

*  For  Scheerer*s  views  on  the  isomorplusm  of  l]Si[g  with  zH,  and  the  larooeed  bear- 
ing of  them  on  the  magnesian  and  other  minerals,  see  the  Am.  Jocur.  Sd.,  [^t,  tl 

83 


Si 

Ag 

H 

1.  Sflesia, 

47-84 

29*84 

21-04 

2.  ZoUitc, 

46*96 

81-26 

21*22 

8. 

47-128 

86-128 

11-500 

258  DE8CEIFTIVE  MINBEALOOT. 

Campo$Uicn. — AnaljMf :  1,  Sheptrd,  (Am.  Jour.  ScL  zviii,  8S) ;  2,  Thwwnn,  (ibi  xad, 
174) ;  3,  Allen,  imder  Pro!  Shepard's  directkn,  (ib.  xriii,  80) ;  4,  G.  J.  Bradi,  (ocamm- 
nicated  to  the  author) : 

9i  Ag  ]^a  £[ 

1.  Middlefield,        40*  40'  20=100,  Shepard 

2.  t                  41-42        23-53        6^5        19-86,  iX  4-47,  ^  8*67,  ^e  txmoe,  TIl 
8.  Cooptown,  43-  30-6  24*0.    "    2^=99-5,  Alleo 

4.  Texas,  PeniL,      42  60        3416         20*26,  *"    81 3=100*14,  Bmh. 

ThoouKn  found  in  another  mineral  from  the  U.  States,  labelled  Deweylite,  (O.  2^)964)^ 

5i  60*70,    Sg  28*66,    tl  20*60,    Xl  3  65,    J^e  1*70,  (Am.  Jour.  8<i,  nad,  178), 

RB.  decrepitatcfl  violently ;  becomes  opaque  white,  and  fuses  on  the  edges  with  diffi- 
culty to  a  white  enamel.     With  borax  forms  a  transparent  glass. 

Occurs  at  Middlefield,  Mass.,  in  serpentine  in  irregular  seams.  It  sometimes  widun 
appears  mammillary  and  short  stalactitic,  the  prominences  at  times  minutely  anffolar,  as  if 
crystalline.  It  is  much  cracked  in  every  direction,  and  under  water  is  easOyDrokai  to 
fraflrments  by  the  bands.  The  structure  is  sometimes  a  little  slaty.  ShepardC  m  his  Min- 
eralogy,  i,  292,  unites  Dcweylite  with  Kerolite,  a  species  to  which  he  alao  attached  Jf«r- 
moHUt  a  variety  of  serpentme.  A  similar  mineral  occurs  at  Texas,  Lancaster  Oo^  Ftan, 
(AnaL  4). 

An  allied  mineral  from  Cooptown,  Harford  Co.,  Md..  has  a  honey-yellow  to  dark  cfaeal- 
nut-brown  color,  witli  often  a  shade  of  red  by  transmitted  light,  and  a  yellowish-white 
streak;  translucent  or  subtransparent  in  thin  pieces.  G.=2*19 — 2*21.  flnratrhf  gUw, 
but  may  be  scraped  with  a  knife. 

In  external  appearance  these  mineralB  much  resemble  the  retinalUe  of  Thomsoa 

PICROSMINK    Pikiosmin,  irat<2i9i^<T. 

Trimetric.     m  :  c'=1530  26',  e' :  e'—l26^  52',  fi  :  6=121°  6',  6 : 5 

(over  m)=620  h*  adjacent  117°  49'.  Cleavage 
brachydiagonal,  perfect ;  macrodiagonal,  less  so  ; 
traces  parallel  with  6.  Occurs  also  fine  columnar 
and  granular. 

II.=2  5— 3.  G.=2-596— 2-68.  Lustre  of  cleav- 
ace  face  pearly,  elsewhere  vitreous.  Color  green- 
ish-white :  also  dark  green,  gray.  Streak  white. 
Subtranslucent^-opaque.  Odor  bitter  argillaceous 
when  moistened. 

Campo9iti<m.—2il[g^i*'^ZtiwmzSiihcA  65*83,  magnesia  36-58,  water  8-08.  AnalyM  by 
Magnus,  (Pogg.  vi,  53) :  "'        ^ 

Bi  54-886,    ]Sllg  33-348,    il  0-798,    Pe  1399,    iftn  0*420,    fl  7*3 01  =98-147. 

Some  ammonia  was  given  off  with  the  water.  Yields  water  m  a  matrass,  Ki«iA^i^^ 
and  has  a  burnt  smelL  B.R  on  diarooal  whitens  without  fusing.  With  borax  slowly  dm- 
solves  to  a  transparent  glass ;  affords  a  glass  with  little  soda,  and  an  infusible  alag  i  the 
soda  be  increased    A  pale  and  indistinet  red  with  cobalt  solution. 

Associated  with  magnetic  iron  ore  at  Englesburg  near  Presnitz  in  Bohemia.  Hit 
fibrous  variety  resembles  asbestus.    The  name  is  from  v(«p«f,  6t7/«r,  and  •cfm,  odor, 

MOUNTAIN  CORK.    Berghok  of  Sterzing. 

The  Mountain  Cork  from  Sterzing  afforded  Thaulow  on  analysis^  {^f>gg-  xh,  6351  Sifi- 
ca  56*506,  perozyd  of  iron  19*560,  magnesia  14*410,  lime  0*121,  alm^ia  0041  wMim 
10  358-^99-996,  from  which  is  deduced  the  formula,  ' 

Pe3i*+iV3>N-5fi;  <»  FeSP+2Sga+%llX==a!3ii[g3|?e^^ 


LIMS — ^MAONEilA.  960 

PICROPHYLL,  Swtnberg,  Pogg.  1,  662. 

Massive  and  foliated.    Color  deep  greenish-gray.    G.=«2*76. 

Oim^pomiUm.'-(Sig,tey^P+itL  Aoalysifl  by  Syanbeiig: 

3i  49-80,    lilg  80^10,    ^6  6-86,    il[ntra4X,    Cft  (K8,     Si  Ml,    £[9-88=98*48. 

TieldB  water  in  a  matrass.    RR  like  Picroonine. 
lliia  gpeam  is  from  Sala,  SwedeiL 

MONRADITE,  JErdmann,  K.  Y.  Ac.  H.  1842,  p.  108. 

Massive  and  foliated,  with  one  distinct  and  another  imperfect 
cleavage,  inclined  130^. 

H.  nearly  6.  G. =3-2673.  Color  pale  yellowish,  verging  on  red. 
Lustre  vitreous. 

awMKwi/iofk--4(ti[g,^e)*3i'+3fi===Siliea67-6^  Analyna 

Yfj  SSromann : 

5i  661T,        fig  81-68,        *e  8-66,        A 404=100-40. 

TieldB  water  when  heated.    BJB.  infusible  alone ;  with  borax  afibrda  a  gkaa  colored  by 
Iroo,  and  with  salt  of  phoephoms  a  silica  skeleton. 
lirom  Bexgen,  in  Norway. 

HYDROPHITE,  8va9iberg,  K.  V.  Ac  R  1889. 

Massive,  rarely  fibrous. 

H.=3*5.    G.=2'65.    Color  mountain-green.    Streak  paler. 

aNi^»on/ian.--£'Si+3£[ !.    Analysis  by  L.  Svanberg,  (Pogg.  li,  686) : 
Si  86-198,  j*e  22-729,  fin  1*660,  fig  21082,  Si  2*895,  V*  0*116,  ]ft  16*080=100-764. 

Yields  water  in  a  matrass. 

Oocnrs  with  picrolite  at  Taberg  in  Sm&land. 

XYLITE,  Hermann,  J.  f.  pr.  ChenL  xxxiy,  180. 

Asbestus-like  in  structure. 

H.=3.     G.=2*935.     Color  nut-brown.     Opaque. 

CcmpotUion. — (Ca,  fi^)Si-|-^e3i-|-£L    Analysis  by  Hermann,  (loc.  dt) : 

Si  44*06,    Pe  37*84,    Oa  6*68,    fig  6-42,    <5u  1*86,    fl  4*70=99*96. 

Yields  in  a  matrass  some  water.    RB.  fuses  on  the  edges  to  a  Uack  mass.    Reaction  of 
iron  with  the  fluxes.    Slightly  acted  on  by  the  acids. 
ProbaUy  from  the  Ur^ 

PYRALLOLITE,  NordeMHold. 

Triclinic.  P :  M=140o  49',  M  :  T=940  36'.  Occurs  with  the 
obtuse  lateral  edges  replaced.  Cleavage  distinct  parallel  to  M  and 
T  ;  also  in  the  direction  of  e.     Usually  granular  massive. 

H.=3*5 — 4.  G.=2-555 — 2594.  Lustre  dull,  sometimes  slightly 
resinous.  Streak  white.  Color  white,  sometimes  greenish.  Sub- 
translucent — opaque.     Fracture  earthy. 

Compoiition, — Principally  fig^i',  with  water.  Analysis  by  Nordensldold,  (Schweig. 
J.xxxi,886): 

5156-62,    fig  23-88,    &  8*88,    Ca6*68,    fin  0*99,    9e  0*99,    ft  8-5a 


DEBCBirriTB  HtltXKALOaT. 


to  a  white  eiumeL  With  borax  jielda  a  transparent  glaae.  With  soda  fuaei  eaailj  —  _ 
jellowigh-grpen  tnoBparent  glin.  WJIh  Bslt  of  ptunphorni  llwre  is  a  Blight  efferre*- 
ceDce,  but  fiuioa  is  obtained  with  difficulty.  The  uialjaii  afforded  alao  3'SB  of  bitaiiuii- 
oiu  matter  and  loaa. 

Occun  at  Stur^ord  in  Fai^aa,  Inland,  in  a  limestone  bed,  with  leldipar,  {mozcMv 
•capoLile,  moroxlte.  and  aphenu.  Discovered  b;  Count  Steinb^  llie  name  ii  from  nf, 
Jirt,  aUx,  otArr,  IkiSit,  •(ow,  in  allouoD  to  the  chan^  of  color  before  (he  blowppe. 

8CEILLEB    SPAR.    SchillerBtein,  W.    TolktrtiKn-  KaUag,  Eaa*.    BHtite,  &U. 
Spath  Chatoyant.    Diallage  Metalloide,  (in  part),  S. 

Triclinic  or  inoDoclinic.  Usually  cleavable,  massive,  yielding 
broad  lamellte ;  cleavage  in  two  directions,  ia  one  highly  perfect, 
the  other  in  traces  ;   angle  of  inclinalion,  135" — 145*^. 

H.=8-5 — \.  G.=2-5— 2-652;  2-76,  Ramm.  Lustre  metallic 
pearly  on  cleavage  faces,  elsewhere  sub-vitreous.  Color  dark-green, 
inclining  to  pinchbeck-brown.  Streak  grayish-white,  or  faint  yel- 
lowish.    Sub  translucent.     Fracture  uneven,  splintery. 

am/w''o»-— 8Sl6fl*-HB"gi'.Kohler.{=16El2fi8Si);  perhKia3SBi+afia',BaB>iiL 
(=SB  4B  3Si).  Analywsby  Knhler,(Pogg.  zi,  103),  and  Raimnebbetg,  (3d  Snpp,  1(M) : 
Si        iL%       U     f-e.Sr    :j[n      XI       fi 

1.  Ba«a,  (SotliM),  4390    26-86    2M      13-02    0-63     I'SS    12«=»»«,  Eohlar. 

a.       "  43-08     28-18     S-7S    ]  '?.ji     0-67     HB     12-43=100, 

8.  RidttUihal,  4148     27-24    te  16-fll   6-48     10-13=101-86,  Ramm. 

Yields  ammoniacol  water  in  a  mBtraee.  B.B.  in  platinum  forceps,  becomes  [Hndihsck- 
brown,  anil  metallic  in  lustre,  and  thin  pieces  ma^etic ;  fuses  only  oo  thinitett  edpa. 
A  elaas  with  burai,  with  sume  difficulty,  which  ia  colored  with  iron  when  hot  and  with 
■      -isolved 


ANTIOOBITE,  Bduaita.  Pogg.  Ann.  xliz,  BBS, 

Trimetric.     In  foliated  masses,  lamina  easily  separating. 
H.=2-5.     G.=2'622.     Brownish  and  leek-green,  with  uncolored 
streak.     Transparent  in  thin  lamine.     Feel  smooth,  but  not  greaay. 
Mutual  inclination  of  the  two  optical  axes  about  22°,  Haidinger. 
— B^-I-^A,  Schw.    AnalyMS  by  Schweixer,  (kic  dt.): 
3i  ]£[g  Be  SI  B 

46-22  84-89  18-06  2-08  8-70=«9'44. 

46-18  86-18  12-68  1-89  8'80=99<4. 

H  yidd*  water.    B.B.  fiucs  on  thin  edges  to  a  yellowiah-brown  enund. 

Willi  borax  fonnn  caBly  aglaM  colored  by  iron.    Decomposed  with  actne  diffionl^  hj 
.  a«aoBatrat«d  muriatie  tuid,  ■ftriing  a  greenUi  nohitiaiL   ' 

~  M  the  AutigdiiD  Tallej  to  the  nnth  of  Dotno  d'Osaola,  Piedtooit ;  also  from  HaaA 
B  between  Oberwalli*  and  Piadmont,  lAera  mansns  6  inches  long  and  over  t  thick 
'"  ■   obtained 

NBOLITB,  fiUMnr,  Abl  d  PLa  Chem.lzzi,  I8B. 
Inlky  fibres  itellately  grouped ;  also  massive. 
.=»! — 8.     G.i=8T7,  perfectly  dried).    Color  green.     Lustre 


UMB — MAOKBSIA.  Ml 

OompaiUion. — Aoalyaae  hy  Scheerer,  (lo&  cit) : 

Si  ^         i[g  te        iHa         (}tL        ti 

1.  62-28         7  88         81-24        8*79        0*89        028        4-04=9»-86. 

2.  47-86       10-27         2478         7*92         2*64         «-28=9»19. 

Keolite  is  a  recent  formatioD  produced  in  one  of  the  mines  of  Naskil,  through  the  ageo- 
cj  of  infiUniting  waters  that  hare  passed  over  rocks  crnitaining  magnesia 

CHLORITE,  Werrur.     Lenchtenbergite,  Konumm, 

Rhombohedral ;  R  :  R=104^  15',  highly  perfect.  Crystals  often 
tabular  and  crested.  Cleavage  basal.  Usually  massive  granular, 
also  foliated. 

H.=l-5.  G. =2-65— 2-85 ;  2673,  Ala,  Piedmont.  Lustre  vitre- 
ous to  pearly.  Color  dull  emerald-green,  seen  in  the  direction  of 
the  axis,  and  yellowish  or  hyacinth-red,  at  right  angles  with  it : 
sometimes  silver- white.  Massive  varieties  olive-green.  Transpa- 
rent— subtranslucent.     Laminae  not  elastic. 

eom;KMt/t<m.---S£^i+fi^i+9£[(=3i1l']ft'£[*),Rammel8berg.  Analyses:  l,yan«ii- 
tiapp,  (Pogg.  zlviii,  185) ;  2,  8,  4.  KobeU,  (J.  1  pr.  Ch.  xvi,  470) ;  6,  Brflel,  (Pogg.  zhiii); 
6^  Deledse,  (Ann.  Ch.  Phys.  [8],  iz,896);  7, 8, Marignac,  (Ann.  Ch.  PL  [8j,z,480);  9, 
10,  Hermann,  (J,  £  pr.  Ch.  zl,  18) : 

Si       21      ftg         te     ibi      "& 

1.  Achmatowsk,  80*88  16*97  88*97       4*87  12'68=98-81,  Vanentrapp. 

«.  *•  81*26  18-72  82-08        610   12-«8=99*78,  KobelL 

8.  **  8114  1714  84-40        8'86     0*68  12*20,  in8oL0'86=:100'll,  EL 

4.  Schwarzenstein,         82*68  14*67  88*11        6*97    0*28  1210,  insoL  1  •02=99-78,  K. 

6.  Zillerthal,  31*47  1667  82  66       6*97    0*01  12*42=99-1  l,BraeL 

6.  Pyrenees,  G.=2-616  321  18*6    36*7         0*6     121=1 00.  Delesse. 

7.  AJa,G=2*678  8001  1911  88*16  I^e4-81   12-62=9960,  Marignac. 

8.  Slatooat,  80  27  1989  8313  Fe 4*42   12-64=100-26, Mai^jnac. 

9.  Slatoust,  {vfhite),       30*80  17*27  87*07  Pe  1*87   1280=98-82,  Hermann. 

10.  Leuchtenhtrgite,        82*35  18*00  32*29  li'e 487  12-60=99*61,  Hermann. 

Rammelsberg  finds  that  the  iron  is  often  partly  perozyd  and  partly  protozyd.  In 
snalysis  No.  5,  ne  makes  ^e:=2'95,  9e=3*36  ;  for  the  Achmatowsk  chlorite  he  finds  4*66 
of  ^e,  and  no  Pe.  {Examinations  on  this  point  hare  led  him  to  the  fonnula  above  giTen, 
(Pogg.  Ann.  bocvii,  414.  1849). 

Yields  water  iu  a  matrass.  B.R  on  charcoal  fuses  to  a  globule,  at  least  on  the  edges ; 
glass  with  borax  colored  with  iron.  Not  dissolved  with  soda.  Thin  leaves  are  solubb  in 
concentrated  sulphuric  acid. 

Chlorite  forms  extensive  beds  in  Plutonic  regions,  and  is  the  characterising  ingredient 
of  chlorite  slate.  Octahedral  crystals  of  magnetic  iron  and  hornblende  are  the  most  com- 
moo  minerals  in  chlorite  and  chlorite  slate. 

Chlorite  occurs  in  various  parts  of  the  Eastern  United  States.  In  Pennsylvania,  near 
Unionville,  crystals  are  found  imbeded  in  massive  chlorite,  sections  of  wnich  are  often 
trianyilar. 

It  IS  aoommon  mineral  in  various  parts  of  Europe.  The  Lencfatenbergite  is  firom  near 
Slatoust,  in  the  Ural 

The  Pihlite  of  Sefstrom  from  Fahlun.  is  a  doubtful  species  between  talc  and  mioa. 
Ihe  TaU  Zographique  of  Haily  is  a  green  earth :  see  under  Iron, 

RIPIDOLITE,  Q.  Eo&e,    Chlorite,  in  part 

Hexagonal.  Cleavage  basal,  eminent.  Crystals  from  Tyrol  in 
double  pyramids,  pyramidal  edges  132^  40',  basal  106^  W,  Des- 
cloiseaux. 

H.=l — 2,    G.=2-78 — ^2*96.    Translucent — nearly  transparent.. 


SOS  DUCKIPTITB  KiirnALoaT. 

Lustre  pearly.  Color  green,  olive-green;  across  the  axis  by  trans- 
mitted light  red.  Streak  uncoloredor  greenish.  Lamins  flexible, 
not  elastic. 

Obm^oriti<M.— Sltf  i+S^-|-BB(=^m*S*fi*),   tUmmelibei^'    A1MJ7M*:    I,  Ytr- 
r«nti^>p;  2, 1. 4,  Kofaall,  (J.  L  pr.  Ch.  zri);   G,  t,  UuigiMc,  (Ana  Ol  FI^ xir,  [S^ 


Si         Si  £g  ^e 

I.  8t  Goihird,  M-Bl  19'60  17-00  2819 

3.  Zilleithal,  SeiSl  SlSl  S2-BS  Ift-OO 
8.        "  Sl-Sa  tO-ti  H*9  lS-28    (h*7     12-00=10<rt(l,    " 

4.  BaiDU,  afl-Ofl  19'47  14-89  28-87    0-62     10-46,  gMignB  2-«4=M-«>,  K. 
e.  Daupfainy,  28-88  17-62  1884  3918     n-83=:99-S8.  Mu^nac. 

8.           -  27-1*  1919  16-78  24-78      li-SO=S9-37, 

7.  Hiut:,  28-80  22-21  80481*08-00     1343  vith  2-2G  imiIeoixnp.iiid 

ILB.  like  chloite.  Rammdabe^  nukes  the  St  Oothard  riiudolite,  (imd.  1\  to 
contain  1B-S9  I^e  and  13-22  Ve,  and  flnda  reason  for  changing  other  analyua  cccnapnid- 
inglf ;  and  tbeoee  he  deduces  the  aboTe  lonnnla,  (Pogg.  *""  Izxvii,  421,  1849). 

Bipidolite  noctm  at  the  localities  above  mentiooM,  and  alio  in  Scotland.  Ac 

In  (obdindiiig  the  apede*  chlorite,  Kobell  gave  the  oaoie  ripidolilt.  1 
■peeies,  and  tUorifr  to  this.    But  aa  thetarmer  was  the  more  cominan 
known  in  better  aratAlliiation*.   0.  Rose,  and  with  liim  RammeUbeiv  and  otben,  re- 
tain for  it  the  oiigmal  name  and  give  the  new  aoe  in  the  epeaea  before  lem  knowa 

Hm  'thUmt^  of  IVmenelta  haa  all  the  characten  of  a  hexagonal  chlorite,  oceoniog 


li  8B-4B        £  11-7S 

39-81  12-86 

41-84  11-42 


'e  1S-8S 
11-10 
10-09 


Ita  28-19        S  8'49=9»10. 
!8'41  7-79—99-81. 

20-87  7-88=100-18. 


It  liM  Qte  atnoglj  grew;  feel  of  talc 

PENNDIE,  Fribel  and  Behmver,  Pogg.  1,  828,  828.    E^drotalk,  Stdtir. 

Rhombohedral.  R  :  R=63°  15',  Desclots- 
eaux;  62°  Frobel.  In  large  tabular  crystals.  I 
a:R=79°30'  and  100°  30.  Cleavage  basal, 
eminent.     Sometimes  macled. 

H.  of  a=2-5,  of  R=3.  G. =2-653— 2-659.  Blackish-green  lat- 
erally, emerald  green  in  the  direction  of  the  axis.  Laminie  flexible, 
inelastic ;   powder  greasy  to  the  feel. 

bng  •aj'B  part  of  Iho  iron  is  p ' 

L  8d«weiier,  (lot  cit)  ■    ■■  -    - 


lSi-^2fi,  according  to  Marignai:^*  anal 
a  ftitayi,  and  jjaces  the  sMcies  will 
S,  4,  Marignar,  (Ann.  Chetn.  Fh.  [S],  x, 


18-24  Pe  E-93 
11-41  "  6-78 
18-48       "  6-12 


m  witb  difficulty  to  KgnjbJi  e 


fig  fi 

8234  12-66^99-08. 3cb««iMr. 

84-21  12-80,  ?r  fr20=99-74,  H. 

S4-B7  13-74.    ■•  0-15=100,  M. 

88-71  12-62,    "  024=100,  M. 

DisKilTed  if  boiled  lo^  in  nundie 


»rack»;  abo  f ram  tha  fcot  d 
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EPICHLORTTE,  RammeUberg,  Pogg.  Ann.  Izzyii,  48^7, 1849. 

Fibrous  or  columnar. 

H.=2— 2-5.  G. =2-76.  Color  dull  leek-green.  Streak  white  to 
ffreenish.  Lustre  greasy.  In  thin  colunms  translucent  and  of  a 
bottle-green  color. 

.    CbmpoW^um.— Sft'Si-f  S*§i*-f  dfC,  Rammelsberg.    Analysis: 

Si  40-88    5110-96    Pe  8-72    ^e  8*96    Sig  2000    6a  0^8    fi  10'18=100^a 

RB.  fuses  only  in  thin  fibres  and  with  difficulty.  With  the  fluxes  reaction  of  tSScm 
and  iron.    In  a  matrass  yields  water. 

From  near  Neustadt  in  the  Radauthal,  with  garnet,  epidote,  and  feldspar,  in  an  impnie 
serpentine  consisting  of 

Si  41-86    Xl  619    ^e  18-94    fig  16-60    Ca  1'Bl    t.  8*17    fi  6-90=l00'42. 

PYROSOLERITE,  JTo^tf. 

Trimetric?  cleavage  basal  perfect,  also  less  perfect  in  one 
direction  at  right  angles  to  base.     Occurs  massive. 

H.=3.  G.=2-74.  Lustre  weak,  pearly.  Color  green,  apple- 
green,  grayish.     Translucent.     Fracture  uneven  and  splintery. 

CbmpoM/um.— 2£t*Si+&Si+4i^=Silica  89*8,  magnesia  84-6,  alumma  14*6,  water 
11*6.    Analysis  by  Kobell : 

Si  87-03,        5^81-62,        Xl  13-60,        $"6  8-62,         <Brl-48.        fl  11-00=9810. 

In  a  matrass  yields  water.  B.R  fuses  with  difficulty  to  a  grayish  glass,  and  with  borax 
forms  a  chrome-green  pearL  Wholly  decomposed  by  concentrated  muriatic  acid,  without 
forming  a  jelly. 

From  £lba,  in  serpentine.  A  kind  of  Serpentine  from  Aker  in  Sudermanland  has  ao- 
oording  to  LychneU  the  same  composition. 

Ckonikrite  has  the  same  composition  according  to  Scheerer,  (Pogg.  Izx,  662).  It  ocean 
massiv-e  of  a  white  color,  glistening  lustre  and  weak  translucence.  Sectile.  It  occurs  at 
Elba  with  pyrosclerite. 

Kammererite  is  similar  in  constitution.  It  is  described  as  oocurrizig  in  hexagonal  prisms^ 
of  a  reddish-violet  color  like  lepidolite.  CleaYac^  basal,  perfect  H.=1'6— 2.  6.==2'79. 
Lustre  pearly.  Translucent  Sectile  and  flexiDle.  Feei  greasy.  In  a  matrass  yields 
water.  B.B.  exfoliates,  but  does  not  fuse  even  on  the  edges.  Formula  2lt^i-f-Sl5i+6fi. 
Found  with  chromic  iron  at  Bissersk,  Siberia. 

Analyses:  1,  Ljrchnell,  (K.  V.  Ac.  R  1826);  2,  Kobell,  (J.  f.  pr.  Ch.  ii,  61);  8,  Hart- 
wall,  («fabresb.  zxiii,  266) : 

Si      iSlg     Ca     ^e      &      £: 

1.  Aker,  Serpentine,  86-28  85-35   1-79  18-78  788,  0  and  bitum.  6-28=99-76,  L. 

2.  Ckonikrite,  86-69  2260  1260  146  1712  9-00=98-87,  KobeR 

Z.  £'dmmererite,        87*0    31-6       16     16     142  130, <Br  10=99-7,  HartwalL 

Bhodoehrome  has  a  greenish  black  color,  but  is  peach-blossom-red  in  thin  splintera.  It 
occurs  massive  with  a  fine  scaly  structure,  and  a  splintery  fracture.  H.=2-6 — 8.  0.= 
2*668.  Contains  silica,  magnesia,  ozyd  of  chrome,  some  alumina  and  no  lime.  IHelds 
water  in  a  matrass  and  becomes  prayish-white.  RB.  strongly  heated  fiises  on  the  edses 
to  a  yellow  enamel.  Afibrds  a  chrome-green  glass  with  borax.  Dissolves  with  difficmfy 
in  muriatic  acid.  From  the  island  Tino,  Greece,  and  from  Bissersk  and  Kyscbtimak  in 
the  Ural  A  mineral  similar  in  color  and  external  characters  occurs  at  Texaa,  in  the  State 
of  Pennsylvania,  along  with  chromic  iron  in  serpentine. 


DHCXirriTB  HINKBAUMT. 


Hexagonal.  Usually  in  tabular  crystals, 
or  foliated  massive ;  sometimes  lamellar  radi- 
ate. Structure,  thin  foliated  or  micaceous  par- 
allel to  the  base. 

H.=4 — 5.  G.=3'008.  Lustre  pearly  sub- 
metallic.  Color  redish-brown,  yellowish,  cop- 
per-red. Streak  uncolored,  or  slightly  yel- 
lowish or  grayiBh.     Folia  brittle. 

Onpon't'ofL— BSi+iBSl-j-BS.  t  frm  MrUxnAaTt 
tnaijaa.    Clemam'e  analjiia  iflbrds  tbe  nijf^en  ratio  for  tbe 

dien.  pennyd,  protaiyd,  and  wtter,  S  i  IS  :  9  1 1,  vhpoce  ve  dedoM  tbe  fonnola  K 
S&'Xl'-t-SH  (m  vhkfa  Um  9  fi=(iiearl;)  Sfig-4-SCM-I^e)=Sil>o  IT'*,  al 
nueneau  230,  lime  lD~fl.  protund  of  iroo  fl'8,  water  34. 

XnaijKa:  1,  Clenuon.  (Am.  J.  Bd.  nir,  171) ;  %  Ridiwnlacn,  (BolmaUt\  (8«c  Ota. 
8ci  May,  18S6) ;  3,  4,  6,  Heiticodorf  in  Bow'i  Ubntoty,  {SaKdujAftliU),  (Fobb- 
hiii,  laS);  S,  Kobdl,  (tha  DitUrriU).  {J.  £  pr.  Cbem.  ili,  IM) : 

Si       XI  %      C>            tt  & 

1.  Altitj,     17-0    S7*e  U8     10^          BD  S'fl=98-S,  Clenwoo. 

S.         •■          19-36  44-711     9-05  11-46  Fe  4-BO  i-66,ibi\-ZB.&i1»;Br09=^»nfi. 

t,  16'GG  4»-73  19-04  ISIS  te  2^Z  iga.  433,  ^a  0-6T=l(MMW,  H. 

18-41  4817  19'47  14-60          SS3  "    446,  S«  0-6!=10frB5,  M. 

lA-20  44-9S  19-43  1216          873  "    433,  Sa  0-66=100«!,M. 

8D«0  43'S3  S6-01    400  Pe  8'60  fiS-M,  S  0'67=:ia0,  KobdL 


B.Bl  infnnble  alone,  but  vhitcna ;  -with  borax  or  loda  Ibr 
powder  acted  oa  bj  eoDcentnOod  aode. 

Oecon  at  Amity,  N.  T.,  in  limestone  beds  cooneeted  -with  MipentiDe,  alcog  vitb  boro- 
Mepje^  apiMl,  pyroMme,  and  ^phita.  Ako  (the  Xamihephyliiti)  in  the  Scbisdiimikian 
nomtain^  near  Slatouat ;  thia  Twiety  ocean  in  im|daiitad  slobolaa  about  an  wA 
■ad  a  half  thmiwh,  cooii»tiDg  withia  M  the  mineral ;  and  f^*^  m  colmmu  and  ^fimrlVir 
WMdnali^  Thim  arrmtimna  contain  vithin  thin  tabular  crjitalt  of  a  baiaguual  fonn, 
SSBPnfcfT  tpftittiOj  to  a  itwntae  frma.  Qeavm*  baBal,li^ilyp«riecL  AlMi(thaiNa- 
twtov  <sUm  "lao  ^'vmUM)  b  tbe  vallay  of  FtNB,  T^ol,  ooeami«  in  bez^MMd  prians 
«tt  narfcot  baaal  daaTaga,  and  peaily  hwtie  on  a  deange  niriiHW  ;H.  <rf  baee  t,  (]}  odea 
i-A  G.=^-MS-S«il:  KobeUdadnce•t«ittheIc^nIlUH2^4-4iigSl,aI>dl)b- 
..l-a  .'ri-tidienU^tneeiof  mangasMe, o^d oTcoi^ ,*Dd  cblonML 
?  wii;^  itiftOFcrul  0T«r  twm^  yean  nnce,  and  tboa  named  bj  Ma^n. 
JUdi,  Mxiber,  and  UotIod.  in  tionnr  of  tba  Hon.  De  Wilt  Qintoa.  It  vaa  labaMoentlf 
anaLyted  by  Clemaon  and  named  StjiftUt.  Ih.  Hmnioif i  iTofcufib  was  band  on  tha 
«aM  mineral  The  figure  abore  Bfroi  la  by  Mr.  IkdoD,  aa  pnUidied  hj  Btek  iq  Iba 
i  l&erBlogy  «f  New  York.  p.  see.  «-r<'T-Tr4  mtlfffla  ih*  fryttnllrir*''-  —""'""i"^  — ^ 
'    ''    »  Ifauai^le  between  tlte  lateral  plKWa  M^. 

KIBWAHITK 

Itbnnis;   fibres  diverging  Jrom  a  centre.     H.=S.    G.=3'94I. 
'"Tdark  olive-greeo.     Opaque. 


.Acoording  to  R.  K  T 


■BKn,  Sliei  4<Mt,  pratazjd  of  irai  SB-It,  lime 
I.  BlaAana  faefiin  the  blowpipa  and  partially 
kbiuwn  riaaa,    Ocam  fai  bualt  oo  the  north- 
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BOWENITE,  D.    Nephrite,  Bcwm,  Amer.  J.  ScL,  vi,  1822,  846. 

Massive,  with  a  fine  granular  texture. 

H.=6.  G.=2-694 — ^2*787.  Color  bright  apple-green.  Lustre 
faint  vitreous.     Highly  translucent.     Fracture  splintery.     Tough. 

ComjpoM/ion.— 2  (ifiCg,  6a)^i-f-3£[=Silica  451,  nuigDesU  84*8,  lime  6*9,  water  18-2. 
Analysia  by  Bowen,  (loc.dt) : 

Si  44-688,  ]i^  84-681,         6a  4250,         l^e  1-747,         &  0562,         iSsiin»eetL 

18'417=99'296.  RR  alone  infusible.  Boiled  with  sulphuric  or  nitxomuriatic  add  wholly 
decomposed. 

Oocnrs  at  Smithfield,  Rhode  Idand,  imbedded  in  large  nodules  in  white  granular  lime- 
stooe. 

This  mineral,  as  Bowen  states,  differs  from  nephrite  in  containing  a  large  peroeotage 
of  water.  It  affords  so  exactly  the  above  formula  that  we  feel  authorised  in  thus  noticing 
it  as  a  separate  spodes. 


c.  Anhydrous  Silicates  of  Lime  and  Magnesia,  and  of  itomorph- 

ous  bases. 

The  anhydrous  silicates  of  magnesia  have  nothing  of  the  soapy  feel  so 
common  among  the  hydrous  species— excepting  the  species  tak,  which  is 
usually  anhydrous.  The  bases  lime,  magnesia,  protoxyds  of  iron  and 
magnesia  are  mutually  replaceable  in  many  of  these  magnesian  silicates, 
and  the  species  therefore  are  subject  to  great  variations  in  color,  density, 
and  other  characters.  Some  of  the  species,  as  hornblende  and  augite,  are 
extremely  abundant,  each  being  an  essential  constituent  of  many  rocks. 

WOLLASTONTTE,  ff.    Tabular  Spar.    Table  Spar.    Grammite.    Schaalatein,  W. 

Taf«aspath,  M, 

Monoclinic.  M  :  M =95°  38'  and  84°  22' ;  P  :  M=104o  48'. 
Cleavage  orthodiagonal,  perfect  and  easily  obtained ;  lateral  less 
so  ;  indistinct  parallel  with  P.  Usually  cleavable  massive,  with  the 
surface  appearing  long  fibrous  ;  also  true  fibrous,  fibres  parallel  or 
reticulated ;  rather  strongly  coherent. 

H.=4-&— 5.  G.=2-7&— 2-9;  2-785— 2896,  (United  States), 
Thomson ;  2*805,  (Bannat),  Haidinger.  Lustre  vitreous,  inclining 
to  pearly  upon  the  faces  of  perfect  cleavage.  Streak  white.  Color 
white,  inclining  to  gray,  yellow,  red  or  brown.  Subtransparent— 
translucent.     Fracture  uneven.     Brittle. 

Oompontion, — Oa'Si*=Silica  62*5,  lime  47*6,  being  an  augite  in  which  lt*=sAa*,  at  sta- 
ted by  Frankenheim.  Analyses:  1,  Stromeyer,  (Untersuch.,  1,  856);  8,  Brandes, 
(Sdiweig.  J.  zlYii,  24S);  8.  H.  Rose,  (GUb.  Ann.  Ixzii,  70) ;  4,  Kobell,  (J.  1  pr.CftL  zzz, 
4S9);  5,  Weidling,  (K.  V.  Ac.  Forfa.,  1844,  92) ;  6,  Bonsdorfl^  (Schw.  znii],  S6S) ;  8,  Sey- 
bert,  (Am.  Jour.  Scl iy,  820);  8,  Vanuzem, (J.  Ac. Nat  Sd  Fhilad.  ii,  18S) ;  9,  Beck, (Mm. 
N.  r.  271) ;  10, 11,  J.  D.  Whitoey,  (Boat  J.  Nat  Hist  t,  486): 

34 
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L 

2.  BamiBt, 

8.  Perhoniemi, 
4.  0.  di  Bove, 
6.  Qockiim, 

6.  Skrabbole, 

7.  Willsborougfa, 
8. 

9.  Diana, 
10.  Kewenaw  Pt, 


Si 

51-446 
50-0 
51-60 
51-50 


Ca 

47-412 
46-6 
46-41 
45-46 


fig 


0-401 


0-66 
50-124    48-802    0879 


0076,  iHa  0-267=99-691.  Str. 
2-0,   0  l-6=:99-l,  Brandea. 

gangue  1-11=99-12,  RoBe. 


62-68 

610 
61-67 
51-90 
4909 


44-45 

46-0 

47-00 

47-55 

46-88 


2-00=99-50,  KobelL 

0-849  Sin  0-884,    6a0    2782= 

99-820,  Weidling. 

0-68  Fe  0-18  0-99=99-88,  Boosdorff 

trace,**   18  10=99-8,  Seybert 

«  1-86  =10002,  Vanuxem. 

0-25  =99-70,  Beck. 


11. 


49-06      44-87 


014       2-96,  in  048,  Xl  028,  0  and 

loss  0-72=100,  Whitney. 

2-96,  iSn  0-93,  il  128,  0  and 

loss  0-90=100,  Whitney. 

In  the  matrass  no  change.  B.B.  on  charcoal,  fuses  on  tibe  edges  to  a  colorless  bead : 
■£Ebrds  with  borax  a  traxwparent  glass  and  leaves  a  siliceous  skeleton  with  salt  of  bbos- 
phorus  ;  with  some  soda,  a  Uebby  glass,  with  more,  swells  up  and  infusible.  With  mu- 
riatic add,  gelatinizes.    Phosphoresces  when  heated 

Wollastonite  ia  found  in  regions  of  granite  and  granular  limestone ;  also  in  basalt  and 
layas. 

It  occurs  in  the  copper  mines  of  Cziklowa  in  the  Bannat  of  Temeswar,  and  also  at 
Dognaszka  and  Nagyaf.  It  accompanies  garnet,  fluor,  and  native  silver,  in  limestone,  at 
Pams  in  Finland,  and  Eon^bcig  in  Norwajr ;  also  at  Perhoniemi,  Skrabbole,  Finland. 
At  Castle  Rock  of  Edinburgh,  it  is  met  with  in  basalt,  associated  with  prehnite,  present- 
ing a  fibrous  radiated  structure.  A  greenish-white  variety  occurs  in  lava  at  Capo  di 
Bove,  near  Roma 

In  the  United  States,  this  species  occurs  at  Willsborough,  N.  T.,  forming  the  sides  of  a 
large  vein  of  eamet^  which  traverses  gneiss ;  abmidanSy  at  Lewis,  ten  miles  south  of 
Ea6B6viUe,  wiu  coiophooite ;  half  a  mile  north  of  Lewis  comers^  with  garnet  and  quarts ; 
«t  Roger's  rock,  near  the  line  between  Essex  and  Warren  Cos.  with  garnet  and  feldspar  ; 
Diana»  Lewis  Co.,  about  a  mile  from  the  Natural  Bridge,  in  abundance,  of  a  snow  white 
oolor ;  at'Boonville,  Oneida  Co.,  in  boulders,  with  garnet  and  pyroxene :  also  at  Orenvillo, 
Lower  Canada,  associated  with  green  ooccolite.  It  is  found  m  laree  tabular  masses  of  a 
flbtona  structure,  in  Bucks  Co.,  Penn.,  three  miles  west  of  Attlelxnro',  associated  with 
•eraolite,  pyroxene,  and  sphene.  Also  abundant  of  a  red  color  at  E^wenaw  Pointy 
Lake  Supenor,  and  on  Isle  RoyaL 

Dr.  Thomson  has  described  under  the  name  of  WoUasionUe,  a  mineral  from  Kihyth, 
oocorrinff  in  greenstone  veins.  It  dififers  from  tabular  spar  in  ccmtaining  some  silicate  of 
■oda.  Formula^  JTa  3i+Ca*5i',  or  near  acmite.  It  is  referred  by  J.  D/whitney,  to  Pec- 
toUte,p.248. 

EDSLFOBSITE.    Neutral  Silicate  of  Lime.  .^dMxmie,  Kobell. 

Fibrous  or  feathery,  and  massive. 

H.=6.  (?)    G.=2'58.     Lustre  siiining.    Color  white  or  grayish. 
Transparent 

OMnjKMtfton.— daSi=Silica  62-2,  lime  87*8.   BJ^.  Aims  to  a  white  transluoeiit  glan. 


Sdelfonite  ia  found  at  Aedelibrs  in  Smaoland,  Cxiklowa  in  the  Bannat,  and  at  Gjelle- 
teckin  Norway. 

PTROXSNE,  ffauy.  Augite.  Coooolite.  IXopdde.  Sahlite.  Alalite.  Monite. 
Pyrgom.  Fassaite.  PentyUuite.  Jeffersooite,  Keating.  Asbestus,  in  neart,  Braii- 
nte.  Paufite.  Qreen  Diallage.  Eokkolit,  Baikalit,  Omphazit,  W.  PentaUasit^  iToiM. 
MaUooHthe,  iraiiy.    Funkite.    Hudsooita,  J^dk.    Folylite,  ^TTbm. 

Monoclinic.  M :  M5=87®  6',  P :  M=l(K)o  26',  P :  a= 160^2',  a :  a 
=  120^  38',  o :  0=95®  28',  o :  5  (adjacent  planes) =81°  46',  M :  «=  186® 
5',  M  :  5=  133®  55'.  P  :  at=tl47®  46'.    Cleavage  lateral,  rather  per- 
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feet,  often  interrupted  ;  also  parallel  to  each  diagonal.  Compound 
crystals ;  fig.  14,  pi.  3.  Often  coarse  lamellar,  in  large  masses,  par- 
allel to  P  or  6,  arising  from  an  aggregation  of  separate  individuals. 


Faaa, Tyrol;  and  Loof  Pond,  Eimx Co.,  N< T. 


8 


Bjtown,  L.  C. ;   and  Ala,  Piedmont. 

Also  granular — ^particles  coarse  or  fine  ;   and  fibrous,  fibres  often 
fine  and  long. 

H.=5 — 6.  G.=3'23 — 3*5.  Lustre  vitreous,  inclining  to  res- 
inous ;  sometimes  pearly.  Streak  white — gray.  Color  green  of 
various  shades,  verging  on  one  side  to  white  or  grayish- white,  and 
on  the  other  to  brown  and  black.  Transparent— opaque.  Frac- 
ture conchoidal — uneven.     Brittle. 

Oompontion. — lk*8i\  in  which  lEt  may  be  lime,  magnesia,  protoxyd  of  iron  or  manganese, 
or  even  soda;  and  in  some  instances  alumina  enters  into  the  composition  without  chang- 
ing essentially  the  crystallization.  When  R=:Ca,  the  mineral  is  W6U<utonite,  and  has  a 
white  color.  When  R=(Ca,  Mg),  the  color  is  white  or  light  green ;  when  R==fCa,  Fe),  the 
color  varies  in  shade  of  green  to  black,  according  to  the  proportion  of  oxya  of  iron ;  if 
R=Mn,  the  color  is  flesh-red,  and  the  mineral  is  vianganese  spar,  R  may  also  be  (CtL, 
Mn,)  or  (Ca,  Mg,  Fe.)  or  (Fe,  Mn,)  and  when  iron  is  abundant  the  mineral  is  very  aark 
green  or  black.   When  alumina  enters  into  the  constitution,  it  apparently  replaces  the  silica. 

There  are  other  varieties  arising  from  mode  of  crystallization,  the  species  being  some- 
times in  distinct  crystals,  sometimes  thin  foliated,  sometimes  granular,  and  often  fibrous 
or  asbesUform.    The  following  are  the  prominent  varieties : — 

1.  Diopside,  White  Augite,  White  Malaealiie,  Mutsite. — Of  white,  grayish  or  grayish 
green  color,  either  crystallized,  lamellar  or  granular.  The  granular,  when  coarse  and 
somewhat  finable,  is  called  ^ehite  eoceolite.    AlcUite  is  a  diopside  from  Ala  in  Piedmont 
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JfuuUe  htm  a  grayiah-greeii  color,  and  is  lamellar  parallel  to  the  base,  the  lamelle 
Bometimee  ooatorted ;  it  is  from  Mussa  in  Piedmont  These  yarieties  contain  the  baeoe 
magnesia  and  lime,  with  little  or  no  iron,  and  usually  no  alumina,  (Oa,  'SSgY^l?,  G.= 
8-28— 8-26. 

8MUe  resembles  diopside,  but  has  a  dingy  Greenish  color,  and  is  coarse  felted, 
arising  firom  composition  parallel  to  P ;  from  Sahla,  Sweden.  BaikaliU  is  a  green  ya- 
riety,  from  Lake  Baikal  Pyrgom  is  a  dingy  yariety  of  sahlite.  OmphituiU  is  a  felted 
leek-green  yariety.  The  same  constitution  as  aboye,  but  usually  wiu  some  iroa  G.= 
8-28— 8-8. 

Pyroxene. — ^Besides  its  general  use,  this  name  is  specially  applied  to  the  green  or 
grayish-green  crystals,  often  of  large  size.  Oreen  Maiacolite  is  another  name  for  this 
yanety.  Fassaite  is  handsome  grass-green  or  pistachio-green,  with  high  lustre ;  from 
the  Fassa  yalley,  Piedmont.  Cheen  Coccolite  is  a  granular  friable  yariety,  consisting  of 
bright  green  shming  granules.  Funkite  is  a  green  coccolite.  Lherwolite  has  a  deep  green, 
or  oliye-green  color,  and  occurs  both  crystamzed  and  lamellar ;  from  Lake  Lherx  m  the 
Fyreoeea  Baikalite  (from  Lake  Baikal)  is  an  oliye-gjreen  sahlite.  Tliese  species  contain 
the  bases  lime,  magnesia,  and  protozyd  of  iron,  (Ca,  Mg,  ^e)*Si*.    G.=8'26-— 8*8. 

Jeffertonite  is  a  dark  ereen  loliated  yariety,  from  Franklin,  New  Jersey  :  it  has  the 
■ame  constitution  as  the  last,  with  some  ozya  of  zinc    (Ca,  ^e,  lilg,  2n)*  Si'.    G.sb8*6. 

Augite  includes  the  black  and  greenish-black  crystals,  conomon  in  basaltic  and 
Tolcanic  rocks.  It  contains  the  same  bases  as  the  last,  together  with  alumina.  (Ca,  ]^e, 
j[g)*(9i,&)*.  G.=:=8*83— 8*86 ;  8-869  Etna ;  8-866  Eiffel ;  8'868  Fassa.  Alumina  is  also 
coQtamed  at  times  in  some  of  the  aboye  yarieties. 

Hedenbergite  is  a  black  pyroxene,  contaming  largely  of  iron,  little  or  no  magnesia,  and 
DO  alumina.    (Oa,Fe)«Si*.    G.=8-6. 

Buchonite  is  black  and  deayable  like  Hedenbei^te,  but  differs  in  hayinff  a  considera- 
ble part  of  the  silica  replaced  by  alumina,  (Ca,  Fe),*(Si,  3il)\  G.=8'6,  Beck  ;  8*48— 
8*46,  Brewer ;  streak  green;  often  has  a  brown  tarnish.  It  also  contains  at  times  some 
manganese.    Pclylite  is  the  same  compound. 

JhaUage, — ^Tfain  foliated  and  easily  cleayable ;  lamins  brittle ;  color  yarious  shades 
of  green,  gray,  and  brown,  and  sometimes  bronze  or  pearly-metallic  G.=8-ll — 8*27, 
It  mclndes  Schiller  *par  (in  part)  and  Bronzite.  Bronzite  has  a  greenish-brown  or  brown- 
ish color,  and  metalbidal  lustre ;  it  cleayes  in  three  directions,  two  of  which  meet  at  an 
an^e  of  87o.    G.=3'126,  Gulsen  in  Styria. 

Bypertthene  bears  nearly  the  same  relation  to  diallage  that  the  dark  yarieties  of  py- 
nnene  bear  to  the  light.  It  contains  a  large  proportion  of  iron  and  little  lime,  yet  yaries 
much  in  this  respect,  and  some  yarieties,  not  distinguished  by  external  characters,  haye 
the  composition  nearly  of  diaUage.  Its  colors  are  grayish  or  sreenish- black,  and  copper- 
red,  with  a  bright  metallic-pearly  lustre.  It  deayes  easily,  but  not  into  as  thin  folia  as 
llie  preceding.  G.=8-8— 8*6.  The  Paulite  (G.=^'889)  is  from  the  island  of  St  Paul 
JMrador  Hornblende  and  Metalloidal  diaUage  are  here  included.  The  Bronzite  has 
oloTe-brown  and  pinchbeck-brown  colors,  with  a  metallic-pearly  lustra  G.=8-2 — 8*6. 
OleaTage  orthodiagonal,  yery  perfect  Diaelante  of  Hammann  (analysis  86)  is  between 
diaUage  and  hypersthene  in  composition,  but  has  the  pale  colors  of  diallage,  passing  into 
faraas-yellow. 

Analyses:  1,  Laugier,  (Ann.  du  Mus.  xi,  168);  2,  Nordenskiold,  (Schweig.  J.  xxzi, 
427);  8,  fl.  Rose,  (Schw.  xxxy.  86) ;  4,  T.  Wachtmeisier,  (Schw.  J.  xxx,  884);  6,  Her- 
mann, (J.  t  pr.  Ch.  xxxyii,  190);  6,  Wackenroder,  (Kastn.  Archiy.  xiii,  84);  7,  Seybert, 
(Am.  J.  ScL  iy,  820) ;  8, 9, 10,  11,  H.  Rose,  (loc  dt) ;  12,  WoM^  (J.  fpr.  Ch.  xxxiy,  286); 
18,  Beraelius,  (Afh.  i.  Fisik  i.  110,  iy,  882);  14,  16,  16,  17,  18,  Kudematsch,  (Pogt 
xxxyii,  677);  19,  Gmelin,  (Leonh.  u.  Bronn,  N.  Jahrb.  1840,  649);  20,  Delesse,  (Ann.  d. 
Mines,  [4],  xii,298);  21,  Brewer,  (Am.  J.  Sd.  ix) ;  22,  Beck,  (Min.  N.  Y.,  406);  28, 
Thomson,  (Min  i,  p.  496);  24,  26,  Kohler,  (Pogg.  xiii,  101);  26,  27,  28,  Regnault,  (Ana 
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dorf,  (Pogg.  lii,  626) ;  37,  Grftner,  (Oompt  Rend,  xxiy,  794): 

I.  White  or  pale  green,  containing  little  or  no  iron. — ^Analyses  8  to  6  correepond  nearly 
io  the  formuhi  (i  C^-f  i&g)^i*=sSilica  66^96,  magnesia  18*60,  lime  26*66 : 


LIMB— -MAONEaiA. 


200 


Si        ftg       0^        te       tSn      SL 


1.  Mnna  Alp^         57-60    18*25    16*60 

2.  Purgas,  bhrgn,     65*40    2261     16*70 
8.  WermUmd,  yioA.  65*82    16*99     28*01 


4.  NorwBj,  wA.  57*40 
6.  Achmato'ak,  10A.  58*97 
e.  Faasa,  ^    64*16 


16*74  2810 
17*86  26*60 
18*22     24*74 


6*00 
2*60      2*88 


2-00      0*67 
2-61     


-==98-26,  JjKOgier, 


Itn  0*48=99*48,  Noid 

9e  216,  fin  1-69= 

99*07  RO06. 
0-48  «  0-20=97*87.  Wacht 

=100,  Herm.  G.=8-S8. 

0*20,  fin  0-18=100,  Wack. 


IL  Dark  green  to  blaeh,  containing  lime  and  iron,  with  mere  or  lete  magnena  and  no 
alumina.  Analyses  8  and  9  correspond  nearly  to  the  formula  (lOa-ff&^l  J'e)'SiH= 
Silica  64*08,  magnesia  18*40,  lime  24*67,  protozyd  of  iron  7*90.  Analyses  11  and  12,  to 
the  Ibnnula  (iOa+il'e/5i*=Silica  49*62,  lime  22*87,  protozyd  of  iron  2811. 


7.  L.  Champl  gn,  60*88 

8.  Dalecarlia    "  54*08 

9.  "             **  64-66 
10.  Wermland,  bk,  58*36 


11.  Tunaberg,  bk.  ) 


ffedenbergite,   f  *^'^^ 
12.  Arendal,61:.       47*78 


6*88 
11*49 
16*26 

4*99 

2*98 


19*88 
28*47 
20*21 
2219 

20*87 

22*95 


20*40 

10*02 

8*14 

17*88 

26*08 

27*01 


trace 


0*09 


1-88=98*77,  Seybert 

fin  0*61=99*67.  BoM. 

0*14,"    0*78=99*02,    " 
=98*01,  Rose. 

=98-94,  Rose. 

=97*74*  Wolff 


in.  Containing  manganeee.    Theformnlaie  An'Si* — Silicft  46*4,  manganese  68*6.  (See 
further  Rhodonite). 


18.  LangbanMkytta,  48*00      0*22      8*12 


4904 


•=100-88,  Benelhia. 


rV.  Elaek  or  brovmieh-hlaek^  containing  alvminoj  with  magneeia,  lime  and  iron  ;  moii- 
ly  from  basalt  and  porphyry. 

6*68=98*72,  EndenMtMh. 

5*87=99*91,  •• 

4*86=98*66,  « 

4*02=99*26,  •* 

6*00=99*25.  « 

15*82,  fin  8*72,  l^Ta  8*14*  & 

0-84=101*28,  Gmdin. 

trace      5*08,  H  2*26=98*51,  D. 
Knphyiy  of  Tunnaj. 

y.  Blacky  containing  alumina,  with  iron  and  lime  without  magneeiiL    Hudeonite  (Anal- 
ysis 21)  corresponds  to  the  formula  lt\3i,  j^)*,  or,  stating  the  bases  and  their  proportioas, 


14.  Rhone, 

5011 

15-72 

18*66 

7*66 

15.  Vesuvius, 

60-90 

14-48 

22-96 

6*26 

16.  Etna, 

50-56 

1801 

22-29 

7*96 

17.  Fassa, 

60-15 

18-48 

19-57 

12*04 

18.  Eifel, 

49-89 

18-98 

22-46 

7*39 

19.  Wetterau. 

56-80 

5*05 

4*85 

12-06 

G,  2*705, 

20.  Vo8ges,» 

4916 

15-95 

18*87 

719 

'ThiiMfileformi 

with  the  f«ldi 

pathie  mintnl  Voifita,  the 

/^l^e+?:5]fci+?^'Cay  (^^^^Si  +l:i«il^ 

\12  12  12      /    \   8  8       / 
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21.  ffudeonite,  8694     12*71     8608      2-24     11*22=9914,  Brewer. 

22.  -  37-90       1-92     11*40    Se-SO**    12-70=100*72.  Beck. 

2Z.  Polylite,  40*04     942     84*08       6*60     11*54,  fi  0*4=102*08,  Th. 

i>  The  iroo  in  Baek*i  analjrtii  it  ttated  m  **  ozjd  of  iron,'*  hot  ftom  the  secooipaayiiif  rema^  protozyd 
appean  to  haTe  been  meant. 


VL  Thin  foliated  Noe.  24,  26,  Diallage ; 
Bromite  ;  81,  82,  a  kind  of  Hypcrtthcne  ;  88, 
mann. 


26,  27, 28, 29,  Bronxite;  80,  Vanadij^rom 
84,  Hypersthene  ;   85,  JHaclaeite  of 


24. 

Hartz, 

58*71 

17*65 

1706 

8*08 

2*826,  fl  1*040=100-27,  K. 

25. 

Florence, 

63-20 

14-91 

19-09 

8*67 

0*38 

2-47,  :ft  1*773=100*49,  K. 

26. 

Piedmont, 

50*05 

17-24 

15*68 

11*98 

2*58,"    218=99*61,  Reg. 

27. 

Ural, 

52*60 

16*48 

20*44 

5*86 

8*27,"    1*59=99*68,    « 

28. 

Ultenthal, 

55-84 

80*87 

10*78 

1*09,"    1*80—99*88,    « 

29. 

Greenland, 

6800 

29*66 

10*14 

1*00 

1*88=100-18,  Kobefl. 

80. 

Genoa,  G,  8*25, 

49*60 

14*12 

18*12 

8*28 

6*56,  V  8*66.  STa  8*76,  a  1-77 
=99-74,  BehanifiiitL 

1^70  DESCRIPTITB  KINnALOOT. 

Bi  ]Stg  da  l*e        fto      SI 

81.  Lake  George,     46'46  1800  2488  11*49  =99*27,  Beck. 

82.  Wilmington,       6217  11*88  2000  10-78  4*00,  fl  1*0==99*28,  Seyb. 

88.  Skye,  61*86  11-09       1-84  88*92 ,  -  0*6=98'70.  Muir. 

84.  Labrador,  61*86  21*81      8*09  21*27      1*82    0*87=98*72,  Damonr. 

86.  Batle,  68*74    26*09      4*78     11*61      0*28    1  •84=100*40,  Kohler. 

YIL  AtbeiHform  varieties.  Analysiii  86  has  the  composition  of  a  diopiide .  Anahrsifl 
87  is  an  iron-angite,  with  the  formula  Pe'Si*=Silica  46*1,  protozyd  of  iron  68*9 ;  G.= 
8*718. 

86.  Zillerthal,  65*87    20*88    17*76      4*81      1*12    =99*89,  Meitcendflr£ 

87.  48*9        1*1        0*6      62*2       1*9=99*6,  Gr Oner. 

/4Sf«r«omto  afforded  Keating,  (Jour.  Aoad.  Nat  Scl  Philad  ii,  194,  and  It,  8,  andTrooat^ 
ibid,  iii,  106),  and  more  recently,  Hermann,  (J.  f.  pr.  Chem.  zlyii,  18,  1849): 

88.  Si  66    da  15*1     SLu  18*5    2n  10    9e  10*0    £l  2*0,  moisture  2*0=98*6,  K. 

89.  49*91      15*48  7*00        4*89  te  10*58        1*98,  %  8*18,  ign.  1*20= 

98*62,  Hermann. 

lliefle  different  yarieties  afford  yery  nearly  the  same  atomic  yolume ;  ^ftlAiiUtiy^  it 
as  explained  in  the  American  Journal  of  Science,  yoL  ix,  1860. 

B.B.  the  whitish  or  pale  yarieties  fuse  with  some  efferyescence  to  a  colorless  glass ; 
with  honx  afford  a  clear  glass.  Varieties  containing  iron  afford  an  iron  reaction,  which 
is  more  intense  the  greater  the  proportion.  The  nedenbergiie  and  dark  augites  fuse 
readQy  to  a  shining  Uack  glass.  Diallaqe  yields  some  water  in  a  matrass,  and  becomes 
of  a  paler  color.  On  charcoal  it  fuses  with  difficulty  on  the  edges  to  a  gray  slag.  With 
borax  it  forms  a  glass  colored  with  iron.  Bronxiie  becomes  of  a  paler  color,  but  alone  is 
infoaible.  Bmrtthene  generally  fuses  on  charcoal  rather  eauly  to  a  grayish-green  glass, 
not  dear.  Hydeonite  fuses  with  effieryescence  to  a  black  magnetic  bead ;  with  soda,  a 
manganese  reaction. 

Pyroxene  is  principally  confined  to  crystalline  or  yolcanie  rocks,  and  is  associated  at 
different  localities  with  granite,  granular  limestone,  serpentine,  greenstone,  basalt,  or 
layas.  Diallage  occurs  generally  in  serpentine  or  greenstone  rocks ;  and  hypersthene 
with  feldspar  and  quartz  forms  hypersthene  rocky  which  occurs  eztensiyely  in  some 
districts  of^  crystalline  rocks. 

Foreign  localities  are  numerous  and  hardly  need  mention. 

Augito  occurs  at  Aussig  and  Teplitz,  in  Bohemia,  in  large  crystals  imbedded  in  basalt ; 
and  in  small  highly  polished  crystals  in  the  layas  of  Vesuyius,  with  nepheline,  idocrase, 
and  mica.  Diopside  is  met  witn  in  crystals  at  Ala,  in  Piedmont,  associated  with  garnets 
and  talc  in  yeins  trayersinff  serpentine.  Its  more  transparent  crystals  from  this  locality 
are  sometimes  polished  and  worn  as  gems.  Sahlite  is  met  with  in  granitic  rocks  at  Sahla, 
and  elsewhere.  Baikalite  occurs  principally  on  the  borders  of  Lake  Baikal.  Omphasito 
aooompanies  granular  garnet  at  the  Sau  Alp,  in  Carinthia,  and  near  Hof,  in  Bayreuth,  with 
the  smaragdite  yariety  of  hornblende,  which  it  much  resembles. 

White  subtransparent  crystals  are  met  with  at  Bytown,  Lower  Canada,  in  limestone, 
often  measuring  an  inch  by  one  and  a  half  inches.  White  flattened  prismatic  crystals, 
two  or  three  inches  loi^  by  one  or  two  in  breadth,  occur  in  dolomite  at  Canaan,  Conn.; 
large  green  crystals  in  the  limestone  of  Trumbull ;  small  transparent  crystals  with  gran- 
ular pyroxene,  are  found  in  Reading,  Conn.,  on  the  turnpike  near  the  line  of  Danbury. 
The  Bolton  quarries,  Mass.,  afford  good  crystals.  The  dolomite  of  New  York  Co.,  N.  x ., 
aflbrds  white  crystals,  often  seyer^  inches  long,  where  it  crosses  the  island  at  its  north 
exti«mity,  and  also  at  the  abandoned  quarries  at  Kingsbridge,  about  208th  street  In 
Orange  Co.  there  are  interesting  localities,  affording,  besides  fine  crystals,  many  of  the  mas- 
siye  yarieties,  from  white  to  black  colors,  the  former  in  limestone,  the  latter  usually  with 
magnetic  iron.  The  most  noted  are  that  at  Two- ponds,  in  Monroe,  where  it  occurs  in  simple 
or  grouped  crystals,  often  of  lar^e  sice,  and  is  associated  with  scapolite,  zircon,  and  sj^ene 
in  white  limestone  :  another,  half  a  mile  east  of  Greenwood  furnace,  along  with  mica  in 
limestone,  where  one  crystal  was  obtained  six  inches  long  and  ten  in  circumference ;  and 
two  and  a  half  miles  north  of  Edenyille,  grajr  crystals  of  interesting  forms.  Near  Amity 
and  Fort  Montgomery,  are  other  good  localities.  Dark-green  or  black  crystals  occur  in 
limestone  a  mile  northwest  of  £(tenyille.  In  Putman  Ca,  near  Patterson,  grayish-white 
crystal  are  abundant,  strewed  oyer  the  surface  and  in  limestone.  In  Westchester  Co.,  a 
white  yariety  occurs  at  the  Sing  Sing  quarries.    Other  good  localities  in  New  York,  are 
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at  Rogeri*t  Bock,  Iske  OeovfpB,  orfitAllind,  miMiYe,  and  gmmkr,  (ooeooIitB,)  of  gnj, 
green,  and  brown  colore;  oo  the  banks  of  Yrooman  lake,  near  Oxbow ;  in  Duma,  Lewie 
Go,  in  black  crystals.  Franklin,  N.  J^  also  affords  good  pyroxene.  MasaiTe  rarietiea 
oeonr  at  moet  of  the  abore  mentioned  localitiee.  A  mantinu  green  ooooolite  occurs  near 
Long  Pood,  Essex  Co.,  N.  T.,  and  a  black  ooooolite  in  Monroe,  Orange  Oo.,  a  mile  weal 
of  Coffee's  Hotel ;  at  Willsboro',  N.  T^  green  coocoHto  is  associated  whh  sjdieoe  and 
tabolar  spar.  A  beautiful  lameUar  variety  of  a  dark-green  and  bronze  oolor  is  abundant 
m  the  Forest  of  Dean,  Orange  Co.,  N.  T.,  along  with  black  cooooUte ;  and  fine  sahlite 
with  ooooolite  about  three  miles  southeast  of  Greenwood  fcnmaoe.  Diopeide  ocean  on 
Hoatis's  fium,  Fhillipetown,  N.  T.,  and  in  the  Bolton  limeetone  qnanr.  Raymond  and 
Bmnford,  Maine,  afford  several  of  the  massive  varieties,  diopside,  sahute,  ^  At  Berk- 
shire, Mass.,  a  white  variety  is  abundant  A  broad  lamellar  sahlite  of  a  white  color  b 
IboDd  at  Watertown,  Conn.,  at  the  lime  quarry  near  the  Naugatock,  and  a  lees  interesting 
grayish-green  variety  at  the  verd  antique  quarries  of  Milford  and  New  Haven.  Both 
crystals  and  granular  pyroxene  are  found  near  Attleboro',  Penn.  Diopside  occurs  in 
Bumet*s  quarry,  Pennsbury.  Diallage  occurs  in  serpentine  in  Westfiela  and  Blanford, 
Mass.,  at  Deer  Isle,  Maine,  Cooptown,  Harford  Co.,  Md. 

Hypersthene  is  stated  to  occur  in  Essex  Co.,  in  much  of  tibe  granite  of  that  regioii, 
often  associated  with  labradorite ;  also  near  Wilmington,  Delaware.  But  the  minml 
from  these  localities,  although  presenting  the  external  charactere  of  this  variety,  differ 
much  from  one  anoUier  in  composition,  (analyses  81,  82),  and  still  more  from  the  foreiffn 
hyperethene,  (analysis  No.  84).  The  Hudsonito  of  Beck  (analyses  21  and  22)  occurs  m 
a  vein  of  quartz  in  Cornwall,  Orange  Co.,  N.  Y.  The  Polylite  of  Thomson  may  poniUy 
come  from  the  same  locality ;  Thomson  attributes  it  to  Hoboken,  which  Becx  states 
most  be  an  error. 

Pyroxene  was  thus  named  by  ELafly  from  np,  firt^  and  {rvof ,  strange,  in  allusion  to  its 
ooeurrenoe  in  lavas,  where  HaQy  conceived  it  did  not  belong,  or  was  a  stranger.  Augite 
18  from  &«yi7,  lutire. 

Crystals  of  this  species  have  been  obtained  by  fusion,  and  are  not  unirequent,  of  a 
Uack  color  among  the  iron  slags  of  Sweden,  ifitscherlich  and  Beudant  have  formed 
white  crystals  by  heating  together  silica,  lime,  and  magnesia. 

ACMITE,  Haidinger.    Akmit    Achmite. 

Mohoclinic ;  M  :  M=860  56',  M  :  «=1330  28',  M  : 
e=l36°  32',  a  :  a=119°  30'.  Cleavage  :  lateral  dis- 
tinct ;  diagonal  less  so.  Plane  6  often  longitudinally 
striated.  Compound  crystals:  composition  parallel 
to  S,     These  forms  are  of  common  occurrence. 

H.=6.  G.=3-2 — 3-53;  343,  Ramm.  piece  of  a 
crystal ;  3'53,  same  pulverized.  Lustre  vitreous,  in- 
clining to  resinous.  Streak  pale  yellowish-gray. 
Color  brownish  or  reddish-brown;  in  the  fracture 
blackish-green.  Opaque.  Fracture  uneven — earthy. 
Brittle. 

Composition, — ^]$ra3i-f^e9i*=Silica  55*8,  perozyd  of  iron  81*6,  soda  12*6.  Anafysei : 
1,  Strom ;  2,  Berzelius,  (K  V.  A&  H.  1821,  p.  160) : 

Sa      Ca 

9-74     —  Loss  by  ipiition  l-88=100-38,  St 
10*40    0*72,  titanic  add,  traee^  =98*70,  Berzelins. 

Rammelsberg  in  analyses  directed  towards  determining  the  condition  of  the  iron,  fonad 
88'2^i — 86'5~S5*85— 84*44  n«r(K^  of  iron,  and  with  the  last,  64'18  silica. 

RB.  readily  fuses  to  a  black  bead,  whidi  is  magnetic  Affords  an  iroo-ooloied  g^aas 
with  borax ;  a  silica  skeleton  with  rait  of  phosphorus.  With  soda  on  platimnn  giTes  a 
manganese  reaction.    -Ifot  attadced  by  adds. 

Acmite  occurs  at  RnDdemyrf  about  four  milea  north  of  Dnntemd,  Mtf  Koi^bctg  m 


§i 

3Pe            liln 

1. 

64*27 

84-44 

2. 

66*26 

81*25           108 

DBBCUPTIVK  UINHALOOT. 


tlwirfrugifaiatr. 

The  nune  of  tbk  speao  is  deriTed  (ram  u^*,  a  ^MiiU,  in  alliMioa  to  thi 
M  of  the  OTilBlt.    It  h«  been  impnperif  qwlt  aekmiti.    Hm  •] 
M  in  oyitalliialioii,  bat  diffen  in  oompoiituo. 


HOBNBLSNDE.  Ampbibd*.  Omco  Manage  ActimiilA  Aetmota.  IVeBxilita. 
Oalunito.  Puguile.  Bmuudit&  Aabastn^  in  part  Anuaothoa.  Amiaolhinite. 
Amianthoitl  t  j^nij^j  Stntluttani,  ^^onolitb,  Kalaniit,  Amiant,  W^  Orammatit. 
BTNolitli,  Bmu.  CaiinUuDe.  AntbopfayUite,  SduauidieT.  Bniilakite,  Brwxki.  Rapb- 
Ibta,  Thorn.  Arfrediimile,  Brooke,  .fgirin,  Tmuuat.  E;inatin,  BreU.  Diaalatite, 
BrtU. 

Primary  form  :  an  oblique  rhombic  prism ;  M  :  M=124'^  80',  P  : 
H=103°  1'.     SecoQdary  forms  :   6  :  6=148°  80',  £  :  6=164°  16", 


a:«=104°45',  M:«=16S°  15',  M:«=117°4S'.  Cleavage  late- 
ral hishly  perfect ;  sometimes  distinot  parallel  to  the  diagonds. 
Laterd  planes  often  longitudiDaUy  striated. 

Compound  crystals :  composittoo  parallel   to   the  obtuse  edge 
M  :  M,  as  shown  in  fig.  6.  The  simple  crystab  of  this  form  are  rep- 
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resented  in  fig.  3.  Imperfect  crystallizations :  fibrous  or  columnar, 
coarse  or  fine,  often  filiform ;  sometimes  lamellar :  also  gianular, 
coarse  or  fine,  and  usually  stronsly  coherent ;  sometimes  mable. 

H.=5 — 6.  G.=2-9 — 3*4.  Lustre  between  vitreous  and  pearly 
on  cleavage  faces ;  occasionally  true  pearly  ;  vitreous  on  P ;  some 
fibrous  varieties  silky.  Color  various  shades  of  green,  inclininff  to 
blackish  green  ;  a  pure  black  on  one  side,  and  white  on  the  other. 
Streak  uncolored  or  paler  than  color.  Occasionally,  almost  trans- 
parent ;  usually  subtranslucent— opaque.  Fracture  subconchoidal, 
uneven. 

(7om/><>«7fon.--fi*gi»  or  ltSi+ft*Si«. 

Isomorphism  leads  to  the  same  variations  of  constitution  in  hornblende,  as  in  pyroxene, 
and  &  may  be  either  lime,  magnesia,  protoxyd  of  iron  or  manganese.  Alumina  replaoea 
ailica,  in  some  varieties.    Theprominent  varieties  are  the  following : — 

TVemolite,  Qrammatite. — Wnite,  grayish,  greenish,  or  yellowish-white  specimens.  Tlie 
crystab  are  often  in  long  slender  blades,  either  distinct  and  traversing  the  ganffoe,  or 
aggregated  in  columnar  and  radiated  masses.  G.=2'93.  Transparent — ^tranunceiit 
Calamite  is  asparagus  green  in  crystals.  RaphUite  is  an  asbestiform  tremolite,  as  the 
author  finds  from  the  examination  of  specimens.  Formula,  Ca3i-f-]Ml^^i*— Silica  60*6, 
lime  12*4,  magnesia  27'1. 

Actinolite,  (Actinote,  Strahlstein).  Bright-green  bladed  crystals  or  columnar  forms ; 
if  in  distinct  crystals,  gUusy  aetinoliU.  The  crystals  are  loi^,  slender  prisms,  and  break 
easily  across  the  prism.  The  fibrous  or  radiated  crystallizatioos  are  often  named  a«6«t- 
iiform  ffdinolUe.  The  green  color  is  owing  to  a  small  proportion  of  oxyd  of  iron,  and 
CO  account  of  the  iron  fu'esont,  the  specific  gravity  of  actinolite  is  above  that  of  tremo- 
lite,  usually  between  802  and  8*06. 

Anthophyllite,  fine  colunmar  or  made  up  of  adcular  fibres  of  brown  or  gfrayish- 
brown  cmor,  often  submetallic  G.=2'94 — 8*16.  The  cleavage  affords  prisms  of  124^^ 
80',  like  other  varieties  of  hornblende.  Formula,  ]^e5i+Ag'Si'=SiUca  68*8,  magnesia 
2684,  protoxyd  of  iron  14'9. 

AtbUtutf  when  of  a  white  color  or  some  light  shade,  is  a  fibrous  variety  of  tremolite  or 
actinolite.  The  fibres  are  often  as  fine  as  flax,  and  may  be  separated  with  the  fingem 
By  traversing  limestone  or  the  gangue  that  contains  it,  it  often  gives  an  asbestilbrm  i^ 
pearanoe  to  larve  masses  of  the  rock.  The  more  delicate  varieties,  presenting  the  lustra 
of  satin,  are  called  amianthus. — The  fibres  of  asbestus  are  sometimes  so  interlaced  that 
the  fibrous  structure  is  not  apparent ;  this  variety  is  called  numntain  leather  and  rock 
or  mountain  cork.  The  former  occurs  in  flexible  laminie  or  sheets,  resembling  leather, 
and  the  latter  has  the  feel  and  nearly  the  texture  of  cork.  Both  are  so  light,  owing  to 
the  loose  interlacing  of  fibres,  as  to  float  on  water. 

Fargcaite.  Pargasite,  or  Pargas  hornblende,  includes  crystallized  varieties  of  high 
lustre  and  rather  dark  shades  of  green ;  it  is  also  granular. 

HombUnde.  The  name  hornblende,  as  originally  applied,  belonged  only  to  the  dark 
green  and  black  varieties,  whether  in  crystals  or  masnve.  It  contains  a  larger  proportioo 
of  iron  and  alumina,  than  eitlier  of  the  above  varieties,  and  has  a  sp.^.  from  8*1  to  8*4. 

Carinihine  is  a  hornblende  (aluminous  and  ferruginous)  from  Carmthio.     6.=3'127. 

Ar/uedtonite.  A  black  hornblende  containing  largely  of  iron  and  also  soda,  and,  ac- 
cording to  Brooke,  having  M :  M=l  28°  56'.  Lustre  vitreous,  inclining  to  resinoua.  0.=8'4i. 
Formula,  Na§i+^e*§i''=Silica  50-84,  protoxyd  of  iron  88'80,  soda  11-86. 

jEgirine  resembles  black  hornblende,  and  is  considered  an  impure  variety. 

HomblencU  Bock  and  Amphibdite  are  names  of  rocks  consisting  of  homUeDde,  and 
having  a  crystalline  granular  texture. 

Comeine  is  a  compact  hornblende  rock  of  smooth  fracture,  extremely  tough  and  sono- 
ro\is  when  struck.    The  name  is  from  the  Latin  for  horn. 

DiaatatHe.  A  hornblende  from  Wermland,  differing  a  degree,  according  to  Breitkanpty 
in  the  angle  of  the  prism  from  hornblende.    G.=3'09 — 8*1. 

Uralite  has  the  cleavage  structure  and  composition  of  hornblende,  (aniL  24),  thoogh 
the  external  form  of  augite.  and  is  considered  a  pseudomorpL  The  two  species  are 
variously  mingled  in  different  spedmens,  showing  tine  change  m  (fifferent  stages  of  prog- 
ress. 

35 
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AnaljBes :  1,  2,  8,  Bonadorff;  (Sk^w.  J.  iwi,  414,  zzzv,  128) ;  4,  Seybert^  (Am.  J.  Sci. 
Yi,  888);  5,  Damour,  (Ann.  CL  Ph.  [8],  xvi);  6,  Rammelsberg,  (Ist  Sop.  78);  7,  Mur- 
ray, (Ramm.  2d.  Sup.  60);  8,  Bonsdorff ;  9,  Vopelius,  (Pogg.  xxiii,  855) ;  10,  L.Omelin, 
(Leooh.  Handbi  d  Onrk.) ;  11,12,  Thomaon,  (Rec.  Oen.  ScL  xvii) ;  18,  Lappe,  (Kastner's 
Awh.  vi,  821) ;  14,  Heinte.,  (Pogg.lviii,  168) ;  15,  Kobell,  (J.  £  pr.  Oh.  xiii,  8) ;  16.  Thom- 
aon; 17,Plantamour,(J.£pr.Ch.xziy,800);  18,19,BonBdorfF;  20,  21,Hi8ingcr,(Schw.  J. 
SEzi,  289) ;  22,  Bonsdorff;  28,  Hinnger ;  24,  Kudematach,  (Pogg.  zzzvii,  585) ;  25,  Bons- 
dorff; 26,  Arfyedson,  (Jahresbi  iy,  149) ;  27,  Gk>schen,  (Ramm  2d  Sup.  61) ;  28,  Claoa- 
hroch,  (Ramm  Ist  Sup.  72) ;  29,  80,  Klaprodi,  (Beit  y,  150) ;  31,  Hismger. 

L  TVemolUe  and  acHnoliief  containing  lima  and  maffneHa,  toitJumt  alwnina. 


1.  Wermland,  v. 

2.  Fahlun,i0. 


Si 
59-75 


Mg 
2600 


Ca 

1411 


060 


An        M 


6010     24-81     12*78       100      047 


8.  Taberg,  gnh,           69^5  21-10  14-25  8-95 

4.  Concord,  Pa.^       56*83  24*00  10*67  4*30 

5.  St  Gtothard,            58*07  24*46  12*99  1*82 

6.  JTyma/tn,  a«6<Mfttt,  57*98  22*88  12*95  6*32 

7.  Taberg,         «        59*60  19*30  12*65  8*60 

8.  Tarentaise,    **        58*20  2210  16*55  3*08 


081 


0*21 


trace  HP  0*94,  fl  0*10= 

100-40,  Bonsdorff 

0*42   HF  0-83,  tL  0*10= 

10001,  Bonsdorff 

HF  0*76=100*12,  B. 

1*67, 1S[  108=100,  Seyb. 

=97*34,  Damour. 

0*68=100*21,  Ramm 
.=10006,  Murray. 


0-14,  HF  0*66,  fi    0*14= 
100*08,  Bona. 

IL  Anthophylliie^  containing  magnetia  and  iron,  without  alumina. 


9.  Kongsberg,  56*74  24*86 

10.  56*00  28*00 

11.  Perth,  C.  K,  57*60  29*30 

12.  Tjroi  oibestut,  54*92  26*08 
18.  Koruk,  "  58*48  31*38 
14.  Uml,        **  59-23  31*02 


2*00 
8*55 

0*04 


13*94 

13*00 

2*10 

12*60 

9-22 

8*27 


2*38     ,  fi  1-67=99*08,  Vop- 

4*00      8-00=101,  L.  Gmelia 

3-20,  fi  8*66=99*30,  Th. 

-^ 1-64,  fi:  6-28=100-62,  Th. 

iSji  and  iSicl  0-88=100,  Lappe. 

0*19,  ign.  1-31=100,  H. 


UL  Arfved9onitef  containing  toda  and  iron,  without  alumina. 


15.  Greenland, 


16.  Faroe,  (t)  50*61 

17.  Breyig,  .^^'nn«,    46*57 


49*27       0-42       1*60     86*12  finO*62    2*00,  iffa  and  trace  £  8*00, 

CI  0-24=98*17,  KobelL 

1*66     31-65     "  8*92     2*46,  fi  0.96=95*96,  Thorn. 

5-88       5-91     24*38       2*07     3*41,  l^tL  7*79,  i.  2*96,  Ti 
2*02,  F  undetermined=10O*97,  Plantamour. 


rV.  Containing  alumina,  with  lime  and  magnetia. 

18.  Aker,GVamiikift>,  47*21     21*86    12*78      2*28      0*57    18*94,    HF  0*9,    S-0*44= 

99-98,  Bonsd. 

y.  Coniaining  alumina,  %Dith  iron,  lime,  and  magnesia. 

0*22  12-18,  HF  1*60=99-58,  B. 
0-25  15-76,  tL  0*5=97-24,  H. 
0*32    7*38^98*60,  Hisinger. 
1*16    7*48,  HF  0*41,    H   0*6= 

100*89,  Bonsd. 
1*60  13-82,  It  0-23=98*92,  H. 

4-66=99*35.  Kud. 

0-88  18*92=97*06,  Bonsd. 
1*47  12*14=97*67,  Arfv. 

16-36,  H  0*46=99*61,  Gos. 

8-37=100*36,  CkusbrudL 

VL  Containing  alumina,  with  if  on  and  lime. 

29.  Westmanland,        42*00      2-25     11-00    80*00      0*26     1200,  lt0-75«98*25,KUp. 

30.  Pnldaischwi,  47-00      2  00      8*00    15-00    26*00,  fl  0*6=98*50,  Klap. 

y  U.  Containing  alumina^  with  iron  and  magnetia. 
81.  Garpenberg,  58*60    11*85      4*65    22-52      0-85      440,  fi  0-6=97*10,  Hia. 


19.  Pargaa, 

45*69 

18*79 

18*88 

7*82 

9a    - 

41*50 

19*40 

14*09 

7*75 

SI.  Fahlmi, 

47*62 

14-81 

12*69 

15*78 

SS.  Nordmaric, 

48-88 

13*61 

10*16 

18-75 

45*88 

16-84 

18-92 

7-74 

S4.  Katherinenboig, 

58-08 

12-90 

12-47 

16*87 

25.  Wetterau, 

42*24 

18-74 

12-24 

14-59 

26.  Greenland,  ^r/Wd  41*81 

11-20 

11*65 

19*50 

27.  Woliiiberg,  Boh. 

40-27 

18*88 

18*80  P15-84 

28.  Carinthia,  Carin^ 

46*08 

18*48 

10-28: 

P1744 

LIMB — ^MAGNESIA.  276 

The  aoalyns  hy  Thomsoo,  (Ann.  Lye  Nat  Hist  New  York,  iii,  60),  refemd  bf 
Shepard  to  BoUoniU,  is  shown  by  B.  SiUiman,  Jr.  (Am.  J.  ScL,  [2],  Tin,  891)  to  pertam 
probably  to  an  actinolite  from  Boltoa 

Hie  noorine  in  manj  homUendes  is  supposed  to  be  combined  as  flnorid  of  cakhim, 
and  this  ingredient,  according  to  Bonsdorfi^  constitutes  1  part  in  6  of  the  mineral 

RB.  the  tremolite  and  pale  yarieties,  containing  no  iron,  fuse  readily  with  intumesoeooe 
to  a  glass  neariy  transparent  to  milk-white ;  and  with  borax  form  transparent  ooloriesi 
glass.  The  lighter  colored  varieties  oontaioin^  iron,  fuse  alone  with  more  or  lees  diffieoltj 
to  a  daik  yefiowish  ^ass,  and  with  borax  giye  a  transparent  glass,  tinged  with  iroo. 
Hie  darker  green  varieties  afford  a  deeper  iron  color.  The  honibl^e,  eotUainim^  ^umina 
and  little  iron,  acts  much  like  tremohte ;  but  the  black  yarieties  fuse  to  a  brilliant  Uad: 
bead,  and  the  borax  glass  is  tinged  with  iron.  AnthophyUite  fuses  with  great  difBcoHr 
to  a  glass  colored  by  iron.  ArfitedeonUe  fuses  readuy  with  intumescence  to  a  bladk 
magnetic  elobule. 

"nie  yanety  hornblende  of  this  species  is  one  of  the  constituents  of  syenite  and  greeD- 
stone,  as  well  as  hornblende  rock  and  slate.  Tremolite  is  most  common  in  dolomite  Mid 
granular  limestone.  Hornblende  also  occurs  in  granular  limestone  and  in  tradiyte. 
Actinolite  is  found  in  the  greatest  perfection  in  talcose  rocks.  Asbestos  often  trayersea 
serpentine  rocks  and  granular  limestones. 

Aussig  and  Teplitz  in  Bohemia,  Tunaberg  in  Sweden,  and  Pargas  in  Finland,  aflbnl 
fine  specimens  or  the  dark  colored  homblendea.  Actinolite  occurs  at  Saltsbnrg  and 
Greiner,  in  the  Zillerthal ;  TremoUte,  at  St  Qothard,  in  primitive  limestones  or  dolomile, 
the  Tyrol,  the  Bannat,  Gulsjo  in  Sweden,  Ac  Calamite  occurs  at  Normarken  fai  Sweden, 
in  prisms  in  serpentine.  A^sbestus  is  found  in  Savoy,  Saltzbui^,  the  l^rol ;  also  in  the 
island  of  Corsica,  where  it  is  so  abundant  that  Dolomieu  employed  it  in  packing  his  min- 
erals. Rock  cork  is  obtained  in  Saxony,  Portsoy,  and  Leadhills,  where  also  mountain 
leather  occurs.  Oisans,  in  France,  affords  a  variety  of  amianthus,  composed  of  fibrea 
having  some  degree  of  elasticity.  It  is  the  amianthoide  of  HaQy.  Anthophj/UiU  cornea 
from  Kongsberg,  Norway,  <bc 

Arfvedeoniie  was  brought  first  from  Greenland,  where  it  is  associated  with  sodalite. 
jEffirine  is  from  the  sircon  syenite  of  Brevig,  where  it  is  associated  with  magnetic  iroa 
and  thorite.    Raphilite  comes  from  the  Lanark  range,  Canada. 

In  the  United  States,  black  crystals  of  hornblende  occur  at  Franoom'a,  N.  H. ;  at  Chea- 
ter, Mass. ;  at  ThomastoD,  Me. ;  at  Moultonboro',  Me.,  io  Syenite ;  at  Willsboro',  N.  Y., 
presenting  interesting  crystalline  forms ;  also  near  the  bridge  at  Potsdam.  St  Lawrence 
Ca,  N.  Y. ;  near  Greenwood  Furnace,  and  in  Warwick,  Orange  Co.,  N.  Y.  Interestinff 
crystals  of  a  dark  green  color  occur  near  tlie  Two  Ponds,  and  also  a  mile  north,  two  and 
a  half  miles  north,  and  a  mile  south  of  Edenville,  together  with  gray  or  hair  brown  crystals 
and  tremolite,  sphcne,  and  chondrodite,  in  g^nular  limestone.  Near  Amity,  homblende 
occurs  of  various  forms  and  colors,  and  often  in  large  and  perfect  crystals;  m  dark  green 
crystals,  with  ilmenite,  at  the  Stirling  mines,  Orange  Ca;  at  Gknivemeur,  in  short  green 
crystals,  8ometimed  two  or  three  inches  in  diameter,  along  with  apatite ;  in  Rossie,  two 
miles  north  of  Oxbow,  the  variety  pargasite  in  neat  bright  green  crystals.  Pargasite 
occurs  also  at  Phipsburg  and  ParsonstieH  Me.  Gray  homblende  in  good  crystals  is  found 
at  Bryam,  N.  J.,  and  other  interesting  varieties  at  Franklin  and  Newton  of  the  same  State. 
Large  flattened  crystals  of  a  white  color  occur  abundantly  in  dolomite  at  Canaan,  Conn., 
between  the  &ll8  and  the  post-office,  and  other  places  in  Litchfield  Co. ;  also  at  Lee  (one 
and  a  half  miles  southwest  of  the  meeting  house)  and  Newburg,  Maps.  Glassy  actmolite 
in  beautiful  specimens  occurs  in  the  steatite  quarries  of  Windlmm,  Readsboro ,  and  New 
Fane,  Vt,  and  at  Middlefield  and  Blanford,  Mass. ;  also  near  a  hamlet  called  Pecksville, 
in  Fisbkill,  N.  Y.  Radiated  or  asbestiform  actinolite  occurs  at  the  same  localities  ;  also 
at  Unity.  Me. ;  at  Brown's  serpentine  ^uarnr,  three  miles  northwest  of  Carmel,  Putnam 
Co.,  N.  Y. ;  at  Franklin,  N.  J. ;  at  Carhsle,  Pelham,  and  Windsor,  Mass. ;  in  Buckingham 
Co.,  Willis's  Mt,  Va.  Other  localities  of  actinolite  occur  in  Pennsylvania,  in  Providenee, 
Mineral  Hill,  Delaware  Co.;  at  Union  ville ;  at  Kennett,  Chester  Co.,  often  in  fine  crystals. 
Radiated  and  asbestiform  tremolite  occurs  abundantly  in  the  dolomite  of  New  England 
and  New  Yoik;  the  principal  localities  are  at  Thomaston  and  Raymond,  Me.;  Lee  and 
Great  Barrington,  Mass. ;  in  New  York  at  Dover,  Elingsbridge,  the  Eastcheeter  quarriea, 
at  Hastings  and  near  Yonkers  in  Westchester  Ca  ;  at  Knapp's  quarry,  Patterson,  and  on 
the  banks  of  Yellow  lake  and  elsewhere  in  St  Lawrence  Co.,  ^.  Y.  The  same  varieties 
occur  at  Franklin,  N.  J. ;  in  Pennsylvania,  at  Chestnut  Hill,  near  the  Wihiooon ;  near 
Philadelphia,  at  London  Grove,  Cliester  Co.;  at  the  Bare  Hills,  Md. 
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Aibeftos  IS  met  with  at  many  of  the  above  localities,  besides  others;  at  West  Fanns, 
"Winchester,  Wiltoo,  and  Milf oni,  Coon. ;  at  Brighton,  Sheffield,  Pelham,  Newbuiy,  and 
Dedham,  IdasA. ;  in  New  York,  near  Greenwood  Fomace,  Rogers's  fiinn  in  Patterson, 
Golton  rook  and  Hustas's  turn  in  Phillipstown,  (both  asbestus  and  amianthus,)  near  the 
qoarantine,  Richmond  Ca,  asbestos  ana  a  straw-colored  amianthos  widi  the  fibres  between 
two  and  three  feet  in  length;  at  Cbesnnt  Hill,  Penn. ;  Gooptownand  Bare  Hills,  Md. ;  and 
Banet's  Mills,  Fauquier  &>^  Viiginia.  Mountain  leather  occurs  at  the  MQIbrd  quarries, 
Goon.,  also  at  Brunswick,  New  Jersey. 

A  Tarietj  of  hornblende,  on  the  iwmd  of  Conka,  admits  of  a  high  polish,  and  is  known 
to  the  Italian  lapidaries  under  the  name  of  Verde  d$  CoriUa  duro.  Asbestos  was  manu- 
CMtured  into  doth  by  the  ancients,  who  were  acquainted  with  its  incombustibility.  This 
doth  was  sometimes  the  material  for  napkins,  and  was  conyenient  for  this  purpose  on  ac- 
count of  the  ease  with  which  it  was  deoosed ;  it  was  merely  neoessary  to  tnrow  them 
into  the  fire.  This  material  was  also  employed  for  ikie  wicks  of  lamps  in  the  ancient 
temples,  and  because  it  maintained  a  perpetual  fiame  without  being  oonsumed,  was 
named  a^itarosf  (asbeit%u\  tMextinffui$hed.  It  is  now  used  for  the  same  purpose  by  the 
natives  of  Qreenlaud.  The  andents  also  called  it  o^ioiTOf,  (anUanHuj,  undejued,  because 
of  the  simplidty  of  the  means  of  restoring  it,  when  soiled,  to  its  on^[inal  purity.  Hie 
best  IT.  S.  locabtj  for  collecting  it  for  this  purpose  is  near  the  quarantme,  Richmond  Co, 
New  York.    It  is  ezteosivdy  used  in  making  safea 

Hornblende  was  thus  named  in  alluaion  to  its  extreme  toughness ;  in  this  respect 
sUg^tly  resembling  horn.  The  radiating,  or  divergent  structure,  frequently  presentea  by 
aetinolUe^  suggested  this  name  fi^m  icrtV,  a  ray.  Tretnolite  was  first  found  at  TremoU 
in  Switserlan^  and  Fargante,  at  Pargas  in  Finland. 

Baaisi.AKTnc,  (Brocchi). — In  wool-like  capillary  aggregations,  in  lava  at  Vesuvius  and 
Oapo  di  Bove,  near  Rome ;  fibres  flexible ;  color  reddish  or  chestnut-brown.  It  contains 
rfhca,  alumina,  and  no  copper,  although  so  supposed  when  described.  It  is  pkced  near 
Hornblende. 

OuxMiNQTONniE,  (C.  Dcwey,  Am.  J.  Scl,  viii,  69). — ^This  mineral  Ib  probably  nothing 
but  a  variety  of  hornblende,  although  the  analysb  oy  Muir  favors  a  different  condusion. 
He  obtained 

Si  56-648,  *e  21'669.  An  7802,  JTa 8-489,  fl  8-178=9'7-681,  whence  Kobell  derives 
the  formula  Sa  §i-f- 8  (f'e,  An)  §i=(^a,  f'e,  ]iln)§l 

Its  structure  is  fibrous  or  thin  columnar,  the  fibres  resembling  those  of  anthophyllite, 
but  often  scopiformly  or  stellulary  arranged;  rather  incoherent  Color  ash-gray,  and 
lustre  somewhat  silky.  Brittle.  B.B.  alone  fuses  with  great  difficulty ;  with  borax 
forms  a  black  glass.    It  occurs  in  mica  slate  with  garnet  at  Oummington  and  Plainfield, 


Gxnarrx. — Resembles  anthophyllite.  Dufr^noy  obtamed  Si  38*81,  ^  9*81,  ^e  46'88, 
iig  4 18,  Oa  0-67,  ]^  2  80.    From  Gedr^  in  the  Pyrenees. 

KoTi. — The  union  of  augite  and  honiblende  was  proposed  by  M.  Gustavus  Rose  in  1881, 
on  the  ground  both  of  crystallisation  and  composition.  The  crystalline  forms  of  one  were 
shown  to  be  possible  secondaries  of  the  other,  though  unlike  in  deavage,  and  the  case  of 
yfidiU  was  instanced  as  having  the  form  of  augite  with  the  structure  of  hornblende. 
Tlwy  are  similar  in  their  ingredients,  and  also  in  the  range  of  varieties  arising 
ftom  isomorphism.  But  in  more  recent  investigation^),  this  diittinguished  chemist  has 
shown  that  the  spedes  are  properly  distinct,  their  chemical  formulas  being  in  no  way 
convertible,  and  the  deavage  structure  always  different,  except  in  certain  cases  at- 
tributable to  pseudomorphism.  Notwithstanding  the  difference  of  constitution,  it  may  be, 
as  Rose  suggested,  that  the  two  are  formed  at  different  temperatures,  or  more  probably 
under  different  rates  of  cooling.  Augite  occurs  in  lavas,  and  the  more  recent  basalts, 
which  18  not  true  of  homblencM. 

BABIN6T0NITE,  Levy,  Ann.  PhiL  2d  ser.  vii,  276. 

Triolinic;  P  :  M=02o  34/^  p  .  T=88^  M  :  T=1120  30^,  P  :  e 
^IWP  25'.  M  :  e=137°  5',  M  :  «=1420  15',  c  :  ^=89^  20',  Levy. 
CJeayaffe  perfect,  and  easily  obtained  parallel  with  P,  less  perfect 
in  the  direction  of  T. 
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H.=5*5.  G.=3-4 — 3-6.  Lustre  vitreous,  splendent.  Color  dark 
greenish-black  ;  thin  splinters  green  perpendicular  to  P,  and  brown 
parallel  to  the  same  ;  taintly  translucent.  Large  crystals,  opaque, 
or  faintly  subtranslucent.     Fracture  imperfectly  conchoidal. 

awip<>ai<ion.~8lEtSi+lt*3i*(==fi'Si*).  AnalyMs:  1,  Arppe,(BeR.JahreBb.zzii,SO0); 
2,  R  D.  ThomBon,  (Fhfl.  Mag.  zxyii,  123) : 

Si  ]S[g  Ca  f'e  SCn  £l 

1.  64-4  2*2  19-6  21*8  1*8  0*8  ign.  0'9=100'6,  Arppe. 

2.  47*46        2-21         14-74        16*81        1016  6-48  ign.  l*24i==9910,  TbomMMt 

ReckoDiDg  the  almnina  with  the  Bilica,  the  two  analy see  eeeentially  tgree ;  but  the  mSn- 
eral  requires  further  investigatioiL    G.  of  Na  2=3*866. 

B.B.  fuses  easily  to  a  h\ack  magnetic  bead.  With  borax  it  affords  a  dear  amethyBliiw 
globule,  which  becomes  green  in  the  reducing  flame. 

Babingtonite  occurs  in  distinct  ctystals  at  Arendal,  in  Norway,  associated  with  epkbte 
and  massiye  garnet,  and  in  the  Shetkod  Isles,  imbedded  in  white  quarts.  It  was  named 
in  honor  of  Dr.  Babin^n  by  Mr.  Levy,  who  first  distinguished  it  as  a  species;  it  resem- 
bles some  dark  varieties  of  pyroxene. 

In  the  United  States  it  is  said  to  coat  crystals  of  feldspar,  at  GouYeneur,  Si  Law- 
rence Co.,  N.  Y. ;  and  has  been  repcuted  as  occurring  also  at  Athol,  Mass. 

NEPHRITE.    Jade.    Beilstein. 

A  hard  compact,  light  green,  bluish,  or  whitish  stone,  translucent, 
tough,  breaking  with  a  splintery  fracture  and  glistening  surface ; 
but  varying  in  composition,  and  not  a  distinct  mineral.  G.=2'9 — 
31.     H.=6— 7. 

Compotitian. — Analyses :  1,  Eastner,  (Qeblen's  J.  ii,  459) ;  2,  Ranunelsberg,  (Ist  Sapp» 
106);  8,  4,  Schafhautl,  (Ann.  d.  Ch.  u.  Pharm.,  xlvi,  888) ;  6,  6,  Damour,  (Ann.  Ch.Fhja. 
[8].xyi): 

Si  Sig  Ca  i'e  3tl  ^e 

1.  60 50  8100     1000  5-50,  <5r  0*06,  fl  2-75=:99*80,  Kastner. 

2.  54-68  26 01  1606  216     ,  An  1-39,  loss  ign.  0-68=100-97,  Ramm. 

8.      68-91  22-42  1228     1-82  270,  Un  0-91,  i  0 80,  tL  0-26=:99-60,  Seh. 

4.      68-88  22-39  1216     1-66  2  81,  Mn  0*88,  t  080,  fi:  0-27=99-70,  Sdi. 

6.      68*46  27-09  12  06  116     =98-76,  Damour. 

6.      6802     2719     11*82       1-12     =9816,  Damour. 

,  Damour's  nephrite — white  oriental  gpecimens— -prove  to  be  compact  tremolite=3C2a9i-|- 
]!i[g*Si*.  Schafhautl  obtained  a  similar  result  Rammelsberg's  specimens,  as  he  states, 
^preaches  augite.  B.B.  fu^es  with  difficulty  on  the  thinnest  eages  ;  sometimes  mwe 
easily  to  a  gray  mass  or  white  enamel.  It  is  found  in  connection  with  talcose  rock  or 
slate,  and  graiiular  limestone. 

Nephrite  is  worked  into  images  and.  ornaments  in  China,  New  Zealand,  and  Northwest 
America.  The  name  is  from  vc^joof,  kidney ;  it  was  supposed  to  be  a  cure  for  diseases 
of  the  kidney.  The  so-called  Nephrite  of  Smithfield,  Rnode  Island,  has  been  noticed  on 
page  265. 

FORSTERITE,  Levy,  Ann.  PhiL  [2],  vii,  61. 

Trimetric.  M  :  M=128'^  54'.  Secondary 
form  :  M  :  e=  143'"-'  54',  P  :  e=  126°  6',  e  :  e  (ad- 
jacent planes)  =  139°  14',  e:  g=110°23'.  Clea- 
vage* basal,  perfect,  and  easily  obtained.  Oc- 
curs only  in  crystals. 

Scratches  quartz  Lustre  vitreous,  splen- 
dent. Streak  white  or  uncolored.  Colorless. 
Translucent. 
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Acoordiii^  to  Ohildren,  it  oontains  tilicft  and  magnesia. 

Thla  apecies  was  first  noticed  b^  herj  in  small  crystals,  aocompanyinjg  spinel  and  oliye 
green  pyroxene,  on  Mount  Vesuvitia.  Its  angles  are  nearly  identical  wnh  those  of  dirys- 
oberyl,  but  its  deayage  parallel  with  P  is  quite  peculiar. 

OHRTSOLITR    Peridot,  ff,    Oliyine,  Chosite,  limbelite,  8auuwn.    Erisolith,  W. 
Hyalosidevite.    Batrachite,  Breii.    Glinkite,  JiomanoiotkL 

Trimetric  ;  rectangular.    P  :  6= 180°  27',  m  :  &=139o  38',  6:6= 
99®  r,  M :  e= 155°  5',  e  :  e=  180^  10'.   M :  c=  1 14° 
65'.    Cleavage  brachydiagonal,  rather  distinct,        ^^^^^^-^X 
massive  and  compact,  or  granular :  usual  in  im-      >/^^\  *      \ 
bedded  grains.  /  P^^n.^^ 

H.=6-5— 7.    G.=8-33— 3-5;  8  441ofchryso.    J  ]. 

lite,  Haidinger ;  8-3886— 3-3446,  (olivine),  Stro-  H  ic  ^  m 
meyer ;  3*3514,  (chrysolite),  Stromeyer.  Lustre 
vitreous.  Color  green,  of  various  shades,  com- 
monly olive  green ;  sometimes  inclining  to  brown. 
Streak  uncolored.  Transparent — translucent. 
Fracture  conchoidal. 

Cfhrytoiite  includes  usually  the  transparent  crystals  of  paler  color,  while  olivine  is  ap- 


or  in  combination. 
Wahnstedt.  (K.  V.  Ac. 
H.  1824,  ii,  869) ;  6,  6,  7,  Stromeyer,  (Gott  gelehrt  An*.  1824,  208 ;  Fogg,  iv,  193) ;  8, 
Lappe,  (Fogg,  xliii,  669) ;  9,  Walchner,  (Schw.  J.  xxxix,  66);  10,  W.  v.  Beck,  (Verh. 
Rubs.  Mm.  Ges.  St  Petersb.  1847);  11,  Rammelsbexg,  (Fogg.  11,446);  12,  Klaproth, 
(Beit  y,  222) : 

006,  SCn  0-25=1 00'56,  Wahnstedt 

016,  "     015=l00-47. 

016,  "     013,  Ca  0-21=100-86,  Walmstedt 

018,  "    0  48=100-2;,  Walmstedt 
0-22,  Sn  009,  5ri  0-32=99-68,  Stromeyer. 

019,  "     0-20,   "   0-37=996l, 
0-19,   «     018,   "   0-83=99-89, 
0*06,  Ji^n  and  ^i  0*66=99-91,  Lappe. 
2-21,  Sin  0-48,  i  279,  Chrome  <race=98-004. 

Walchner. 
17-46=100-72,  Beck. 

2-99,  Ca  35-45,  fi  1-27=99-19,  Rammelsberg. 
66-00,  XI  4-0  i  0-26=99-76,  Klaproth. 


Si 

41-64 

41-42 

41-41 

40-08 


1.  Iserwiese, 

2.  Bohemia, 
8.  Yiyarais, 
4w  Mt  Somma, 
6.  Orient,  chrys.  89*78 
6.  Vogelsberg,    40-09 
*l,  Bohemia,         40*46 

8.  Greenland,      40*00 

9.  Kaiserstuhl,    81*63     82*40  28*49 
ffiftUoaideritef 

10.  CHinkite,         89-21 
U.  Batraehite,      3769 


Mg 
6004 
49-61 
49-19 
44*22 
60-13 
60-49 
60-67 
48*09 


*^e 

8-66 
914 
9-72 

16-26 
9-19 
817 
8-07 

16-21 


44-06 
21-79 


12.   VoU,gl€M,     29*60     — 

Na  11  is  a  mineral  from  the  Tyrol,  affording  the  formula  (Ca,  &^,  ^e)*§L  Scaochi 
has  detected  a  yellowish  olivine  in  the  limestone  of  Sommo,  having  the  formula  (iCa-f- 
-^fig^'Si;  it  has  the  usual  form,  but  inferior  hardness.  No.  9,  Hyalo^iderite  is  (^]i[g4- 
i]^e)'5i,  with  an  excess  of  lilg'Sl  Na  12  is  the  compound  :^e*§i:^ilica  30*47,  protoxyd 
of  iron  69*68  ;  it  occurs  as  a  volcanic  ^ass  at  Vesuvius.  The  obsidians  are  mixtures 
often  approaching  this  composition.  Faycdite  (Eisenperidot)  is  one  of  this  kind  from 
Fayal,  one  of  the  Azores.  Such  substances  have  nearly  the  same  composition  as  the 
■tony  lava  with  which  they  are  associated,  being  portions  of  the  lava  that  have  rapidly 
cooled  and  taken  on  a  glassy  form.  Besides  these  varieties  of  chrysur|1ite,  tephroite  (see 
mickr  manganese)  is  a  manganedan  chrysoHte,  with  the  formula  'mo^^i ;  and  Knebelite 
contains  manmnese  and  iron=(|]S[n-|-if'e^^L  * 

'With  the  fluxes  gives  the  reactioo  of  iron.  Scarcely  attacked  by  muriatic  acid,  but 
mtSij  gelatinises  with  sulphoric  add.  (Berselios  says  that  it  also  forms  a  jelly  with  mu- 
*  *■  ^  Soaoebi's  Yesnyian  yariety  b  easily  attacked  by  the  acids.  The  iron  chryso- 
fnsiUe  before  the  blowpipe. 
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Hie  oUvme  of  meteoritet  has  the  eame  oompoeitioD  m  abore.  Tliat  of  the  Pallas  me- 
teorite afibrded  Walmstedt: 

Si  40-88    iSCg  47-74    ^6  11-68    libi  0*29,  with  a  trotff  of  Oa  and  £1=100*89  ; 

and  Berzelius  detected  in  the  same  0-17  of  oxyd  of  zidc. 

Chrysolite  and  serpentine  are  isomorphous ;  to  compare  the  figures  it  should  be  noted 
that  e  of  the  figure  above  oonrespoods  to  d  of  serpentme. 

The  perfectly  crystallized  dirysolite  is  brought  from  Constantinople :  its  locality  is 
not  known.  Less  dis^ct  crystallizations  occur  imbedded  in  lava,  at  Vesuvius  and  the 
lele  of  Bourbon ;  imbedded  m  obsidian,  at  Real  del  Monte  in  Mexico ;  among  sand  at 
Ezpoillie  in  Auvergne,  in  pale  green  transparent  crystals.  Olivine  is  more  abundant,  be- 
ing of  firequent  occurrence  in  basalt  and  lavas.  Crystals,  several  inches  in  length,  ocenr 
in  greenstone  at  Unkel,  on  the  Rhine ;  spheroidal  masses  are  met  with  at  Eapfenstein  in 
Lower  Styria;  and  at  Hecla  and  Vesuvius.  Olivine  is  common  in  the  lavas  and  basalt 
of  the  Sandwich  and  other  Pacific  Islands.  It  is  a  frequent  ingredient  of  meteoric 
stones. 

Olivine  is  commonly  very  fragile  and  often  filled  with  cavities,  and  is  therefore  unfit 
for  an  cHnamental  stone.  Chrysolite,  also,  is  usually  too  much  intersected  by  flaws  to 
be  valued  as  a  gem,  and  is  so  soft  as  to  require  the  greatest  care  to  retain  its  polish. 

The  word  ehrytoliU  is  derived  from  xpvo«f»  9^^  ^^  Ai9«(,  s^oim,  in  allnwon  to  ill 
color. 

GUnkite  is  from  talcose  slate  in  Perm,  district  of  Eatherinenbnrg ;  it  is  nothing  but 
chrysolite,  as  shown  by  Beck. 

The  minerals  Chusite  and  LimbeJite  of  Sauasure,  fit>m  the  volcanic  district  of  Umbonig; 
appear  to  be  decomposed  varieties  of  this  species.  In  the  first  stages  of  decooopoeitioo 
chrysolite  becomes  indescent ;  it  afterwards  turns  red  and  opaque,  from  the  devetopmeot 
of  the  iron  it  contains. 

HydUmderite^  Waichner,  (Schw.  J.  xzxix,  65),  is  a  varie^  of  this  species.  According  to 
Walchner,  it  occurs  in  crystals  of  a  yellowish  or  reddish-brown  color  in  amygdaloid,  in 
the  Kaiserstuhl,  near  Sasbach  in  Brisgau.  Its  crystals  are  flat  rectangular  tables,  with  the 
terminal  edges  deeply  replaced,  d :  S=99°  22' ;  dnnamon-brown ;  internal  lustre  vit- 
reous, external  submetallic ;  subtranslucent  H.=x5'5.  0.s=s2'875.  B.B.  it  becomes  black, 
and  then  melts  to  a  black  bead,  which  is  attracted  by  the  magnet  The  name  is  derived 
from  iaXosy  gUuMf  and  oiiri^fy  iron, 

ThtUoUte  is  another  variety  resembling  Hyalosiderite,  as  appears  from  Breithaopf • 
description.  H.=6'5.  G.=8'665.  Its  crystals  are  trimetric  ami  have  the  same  dimeD- 
sions.    From  volcanic  rocks  near  Laacher-see. 

Montieellitey  (Brooke^  Ann.  PhiL  Oct  1881,  265),  occurs  in  small  yellowish  crystals  in 
granular  limestone  at  Vesuvius.  According  to  Scacchi  it  is  nothing  but  chrysolite,  and 
he  names  it  peridot  blanc.  Brooke  makes  the  angle  M :  M=182o  84'.  Gelatinizes  with 
muriatic  acid.    B.B.  fuses  with  difficulty! 

CHLADNTTE,  Shepard,  Am.  J.  So.  [2],  ii,  881. 

Triclinic.  Occurs  in  oblique  prisms  with  perfect  cleavage  in 
two  directions,  mutually  inclined  at  an  angle  of  120^  ;  also  massive. 

H.=6 — 6'6  G.=3'116.  Color  snow-white  or  grayish.  Lustre 
pearly  to  vitreous.     Very  brittle. 

Composition. — According  to  Shepard,  it  is  a  "  tersilicate  of  magnesia.** 

B.B.  on  charcoal  fuses  easily  and  with  phosphorescence  to  a  wblte  enamel    With  bo* 

rax  forms  slowly  a  transparent  glass. 
Occurs  in  the  Bishopvule  (S.  Carolina)  meteorite,  in  which  it  constitutqi  more  than 

two-thirds  of  the  whole  mass.    It  resembles  albite  in  appearance. 


280 


DESCRIPTIVE  MINERALOGY. 


CHONDRODITE,  ^Ohuon,    Condrodite,  H.    Madurite,  Se^hert.    Sflliman's  J.  t,  886. 
Bnidte,  Cleaveland,  Am.  J.  ScL,  y,  836.    Humite,  Boumtm, 

Monoclinic  ;  M  :  M=1120  12'  ?  Hauy.  In 
the  annexed  fig.  of  a  specimen  from  Orange 
Co.,  N.  Y.,  measured  with  the  common  goni- 
ometer, M  :  M=1120  and  68°  M  :  6=186®, 
M  :  e=157°,  6  :  e  (adjacent)=80°,  a  :  a  (over 
the  summit)=85°,  e  :  e=89°,  6  :  e  (over  a)= 
127°,  a  on  the  edge  6  :  6=167°  Cleavage 
indistinct.  Usually  in  disseminated  grains  or 
small  masses,  granular  in  texture. 

H.=6 — 6*5.  G.=3118,  from  New  Jersey, 
Thomson  ;  3*199,  Finland,  Haidinger.  Lus- 
tre vitreous — ^resinous.  Color  pale  yellow  or  brown  ;  sometimes 
red,  apple-green,  black,  gray.  Streak  white,  or  slightly  yellowish 
or  grayish.  Transparent — subtranslucent.  Fracture  subconchoidal 
— ^uneven. 

Campontum. — MgF-f-2Jitg^i,  (Ramm.)=Silica  87'2S,  magnema  60*06,  magnesium 
6-11,  flaoriDe  7*65=100 ;  but  more  exacdy  MgF-|-]C[g^3i*,  Raimn.  =Silica  84*69,  mag- 
nesia 68*58,  magnesium  4*64,  fluorine  7*14.  Analyses:  1,  Sejbert,  (Am.  J.  Sci.,  y,  886); 
8,  8,  4,  6,  Rammelsberg,  (Pogg.  liii,  180,  and  IstSupp.  88) ;  6,  Thomson,  (Ann.  Lye  Nat 
Kit,  N.  Y^  iii) ;  7,  W.Ksher,  (Am.  J.  Sd.,  [2],  ix,  86) ;  8,  9,  Marignac,  ( J.  d  Pharm.,  et 
de  Oh.  [8],  zii,  160) : 

2-888 


Omng*  Co.,  N.  Y. 


Si         lig 
82-666  64-00 
88-06     66-46 


1.  Hew  Jersey, 

t.        **        yelhw,   88-06  66-46  8*66 

a.        «            «        88-97  66-97  848 

4.  PwgB8,y0Uoio,     88-10  66*61  286 

».        "     gray,        8819  64*60  6*76 

6.  Edeaville,  N.  Y.  86*00  53*64     

V.  New  Jersey,  rvd;  88*86  68*06  6*60 

a  AmiU,               80-88  66-72  2-19 

«.        **                      2907  65-96  4*20 


8-97 


2-108,  HF  4*086,  fi  1*000=96198,  S. 
F  7-60=99-77,  Ramm. 

F  7*44=101-68,  Ramm. 

F  8*69=100-76,  Ramm. 

F  9-69=104-13,  Ramm. 

HF  8-76,  fi  1-62=98  98,  Thom. 

p  7-60=99-60,  W.  Fisher. 

loss  10-21=100,  M. 

loss  10*77=100,  M. 


BlBb  oa  dmootl  infoaible,  but  color  becoming  paler  in  yarieties  containing  litUe  iron. 
Wll}i  borax  dinolvee  slowly  but  perfectly  to  a  tnosparent  glass  slightly  tin^^  by  iron ; 
aad  if  the  glass  is  saturated  it  becomes  cloudy  by  flaming.  With  salt  of  phosphwus 
dhiolTes,  becoming  a  siliceous  skeleton,  and  the  glass  is  opuescent  on  cooling. 

B3b  loMS  color  and  becomes  opaque,  and  shows  traces  of  fusion  on  the  thmnest  edges. 
With  ioda  on  charcoal,  fuses  with  difficulty  to  a  light  gray  slag.  With  borax  it  fuses 
mtBj  with  some  effenrescenoe  to  a  yellowish-green  glass.  With  rait  of  phosphorus  there 
ii  a  dOioeoiis  residue ;  in  an  open  tube  gives  traces  of  fluorine. 

dwoihodite  occurs  mostly  m  granular  limestone.  It  is  found  near  Abo,  in  the  parish  of 
|M  in  Finland,  and  at  Aker  and  Gulsjo  in  Sweden ;  at  Tabexg  in  Wermiand ;  in 
OBJ ;  oa  Lodi  Ness  in  Scotland ;  at  Acfamatowsk  in  the  Ural,  along  with  peroTskite, 
fci  fie  mines  of  Schisehimsk  with  red  apatite. 

II  b  foimd  in  great  abundance  in  the  adjoining  counties  of  Sussex,  N.  J.,  and  Orange, 
It.  Tn  wliere  it  is  associated  with  spinel,  and  occasionally  with  pyroxene  and  corundum. 
AtJBiyam,  orange  and  straw-color»i  chondrodite,  and  also  a  variety  nearly  black,  occurs 
vMb  qpinel ;  at  Sparta,  a  fine  locality  of  hooey-yellow  chondrodite ;  a  mile  to  the  north  of 
flpnta  b  Hie  beet  looiliiv  of  this  mineral  m  if  ew  Jersey  It  also  occurs  at  Vernon,  Lock- 
mod*  sod  FhuoUin.  Qioiidrodtte  is  abundant  in  Warwick,  Monroe,  Oomwall,  near 
Chwnwood  Fomace,  and  at  Tmo  "PoodM,  and  elaewbere  in  Orange  Co,  N.  Y.  Fine  speci- 
nm  nu^  be  obtained  on  the  land  of  Mr.  Hoostco,  near  EdenviQe.  It  is  obtained  also 
ll  OUjombtd,  Itwm,  along  with  acapolite ;  in  Harry's  quarry  near  Ohaddsford,  Pa.,  of 
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jtXkfw  ind  orange  colon  and  abundant  It  oocon  aparingly  on  the  bank  of  Laidkw 
lake  m  Boane,  N.  Y. 

Thia  mineral  was  first  deecribed  and  analysed  hj  Oount  d'Ohaaon,  in  the  Memoira  of 
the  Stoddbolm  Academj,  for  1817,  p.  206.  An  American  localilj  waa  first  obaenred  bj 
St.  Bmce,  after  whom  it  has  been  odled  Brudte.  The  name  cfaoodrodite  is  derired  firam 
X9»jftt  a  fftain,  alluding  to  its  granular  structore. 

MmUiB  ocean  in  minute  highfy  modified  crystals  of  pale  ydlowish  color,  among  tibe 
ejected  mnsfien  of  Mt  Somma,  associated  with  mica  and  pleodaate.    Q.=8'l*-8'2. 

BOLTONTTE,  ShepartL 

Triclinic  ?  Disseminated  massive.  Cleavage  rather  distinct  in 
one  direction ;  in  two  others  oblique  to  the  first,  indistinct 

H.=5-6.  G.=2-8 — ^2-9,  Shepard ;  3008,  Silliman.  Lustre  vit- 
reous. Streak  white.  Color  bluish-gray,  yellowish-gray,  wax-yel- 
low, yellowish- white.  The  darker  colors  turn  yellow  on  exposure. 
Transparent — translucent. 

CbrnpoNfum.-^ (%  K  OafSi+Ag^l  or  S*(3i,  Sl)=(callmg  the  piotosyda  all 
magnesia)  Silica  46*5,  ^umina  6*4,  magnesia  47*1.  Analysis  by  Silliman,  Jr.,  (Am.  J.  SdL, 
[2],  Till,  892): 

Si  46-062,        &  6-667,        iStg  88*149,        ^e  8*682,        Ca  1-516=100^)26. 

&B.  akme,  it  is  bleached  and  rendered  transparent,  bat  doea  not  fuse.  With  borax 
it  forms  a  transparent  glass. 

Boltonite  is  disseminated  through  white  limestone  at  Bolton,  Haas.,  and  also  at  BoB- 
borough  and  Littleton. 

Mr.  Saemauo  attributes  the  change  of  color  in  boltonite  to  minute  grains  of  magnetiG 
iron  disseminated  in  the  substance  of  the  crystals,  which  undergo  cmmge  on  expoaura, 
and  leave  the  mineral  of  a  lighter  color  than  it  was  when  fresL 

Thomson's  bUUicate  of  moffnena,  (Ana  Lye.  Nat  Hist  N.  T^  iii,  50),  the  analysis  of 
whidi  has  been  referred  to  this  species,  is  raown  by  Silliman  (loc.  cit)  to  be  aetmiidtte, 
a  conclasion  implied  in  the  name  given  the  mineral  by  Ihomson. 

DANBURITE,  Shepard,  Am.  Jour.  Scl  zkxt,  189. 

Triclinic.     P  :  M=  1 10°  and  70° ;   M  :  T=54°  and  126'^ ;  P :  T 
=93°,  nearly;  P  :  e=I35°     Cleavage  distinct, 
parallel  to  M  and  P,  less  so  parallel  to  T.     Crys- 
tals imbedded,  and  often  an  inch  broad     Also 
disseminated  massive,  without  regular  form. 

H.=7.  G. =2-83, Shepard;  295,  Silliman,  Jr.; 
2'97,  Brush.  Color  pale  yellow,  whitish.  Lustre 
vitreous,  but  usually  rather  weak.  Translucent 
to  subtranslucent.     Very  brittle. 

OompontUm, — ^The  oxygen  ratio  of  the  Si,  B  and  protozyds,  is  12 : 8  :  6=ltB-f  4^^ 
Ihe  amouQt  of  mineral  analysed  was  so  small  that  the  boracic  acid  was  determined 
only  by  the  loss.    Analyses  by  H.  Eroi  in  the  Tale  Laboratory : 

1.  5i  49-74    Ca  22*80    Ag  1*98    fTa  9*82    i.  4*81    9e,  Si  2-11  B  (loss)  9-24=100. 

2.  49^1  22-38  1*30        undetermined  1*65 

^  B.R  fuses  rather  easily,  and  in  the  dark  the  flame  is  seen  to  hare  a  decided  greso 
tmg^,  especially  after  having  moistened  and  heated  the  mineral  with  solphuric  acid. 
Gives  the  boracic  add  te8t,jpaffe  166,  as  strongly  as  borax.  Aflfords  easilya  tranapamii 
bead  with  soda  or  borax.     Yields  no  water. 

Occors  in  feldspar  with  dolomite  at  Danbory,  Connecticut.  Some  specimeoi  reeently 
obtained,  have  amirded  the  aathor  the  above  ciystallographiQ  charaotofs.  it  baa  aome 
resemblance  to  Choodrodite  in  color,  Instre,  and  brittleness,  but  is  distinclly  deavable, 
although  the  planes  of  cleavage  are  ofteo  h 
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III.  ALUMINA 

a.  Hydrous  compounds  with  Silica. 

Many  of  the  foUowiDg  hydrous  silicates  a(  alumina  have  a  clay«like 
aspect,  and  uncrystalline  structure,  and  are  therefore  of  doubtful  title  to 
the  rank  of  species.  Common  clay  is  sometimes  here  included,  though 
not  properly  a  mineral.  It  consists  of  alumina  and  silica,  besides  water, 
and  usually  about  one  part  of  the  former  to  two  of  the  latter ;  and  there 
are  oAen  various  other  ingredients,  as  carbonate  of  lime,  ozyd  of  iron  in 
lome  state  of  combination,  some  magnesian  compounds,  ice.  It  owes  its 
plasticity  to  the  amount  of  alumina.  Clay  for  pottery  is  a  variety  free  from 
iron,  an  ingredient  that  gires  the  red  color  to  bricks.  Acids  attack  it  but 
slightly,  proving  that  the  water  present  is  not  to  any  great  amount  in  chem- 
ical combination  forming  hydrous  silicate  of  alumina.  But  there  are  clays 
containing  water  in  combination :  they  are  less  plastic,  easily  attacked  by 
acids,  and  yield  in  the  fire  ;  and  consequently  in  making  pottery  of  them, 
they  require  a  mixture  with  other  earths.  Such  clays  possess  the  property 
of  combining  with  oil  or  grease,  and  are  used  in  cleaning  woollens,  and 
are  hence  called  Fuller's  earth,  (argiles  smectiques,  terre  a  foulon).  The 
amount  of  water  is  22  to  25  per  cent.  These  clays  are  sometimes  found  in 
beds  in  limestone,  and  are  a  result,  in  part  at  least,  of  chemical  deposition. 
Silesia  affords  a  variety  which  is  largely  exported.  The  Halloysites  are 
of  this  character,  and  properly  the  type  of  them.  Kaolin  or  porcelain 
clay  is  a  mixture  of  more  or  less  free  silica  with  a  hydrous  silicate  of  alu- 
mina, resulting  from  the  decomposition  of  a  feldspar. 

A  second  division  of  the  hydrous  silicates  includes  some  micaceous  spe* 
cies,  as  pyrophyllite  and  ottrelite  related  to  mica  in  structure  and  appear- 
ance, but  differing  in  being  hydrous. 

A  third  division  embraces  some  species  which  have  arisen  from  the 
alteration  of  anhydrous  aluminous  silicates  and  the  attending  absorption  of 
water.  These  species,  like  fahlunite,  are  proper  pseudomorphs;  the  ex- 
ternal form  is  that  of  the  original  unaltered  mineral,  and  not  that  of  the 
new  species  which  has  resulted  from  the  alteration. 

A  fourth  division  in  this  section  contains  the  zeolites  and  allied  species, 
— compounds  of  silica  with  alumina  and  some  alkali  or  earth,  (potash,  soda, 
lime,  bar3rta,  or  strontia) ;  they  occur  crystallised,  and  usually  in  cavities 
or  seams  in  rocks,  though  occasionaDy  disseminated. 
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Many  anhydrous  silicates  of  alamina  aflbrd  at  times  a  small  percentage 
of  water.  This  water  is  generally  considered  either  hygrometric  or  a  re- 
sult of  a  partial  alteration  like  that  producing  the  fahlunite  series.  The 
feldspars,  micas,  and  many  other  species,  are  examples.  Some  chemists 
however  consider  the  water  a  true  constituent  replacing  part  of  the  bases. 

PHOLEBITE. 

In  soft  nacreous  scales  of  a  white  color,  massive. 
H.=0"5— 1 .     G. =2-35— 2-57. 

Cbii^Mfilum.--£lSi+2lK=3iliM  89-96,  alnmiDE  44*46,  water  16-67.  AnaljMi  by 
GMkmla,  (Aim.  des  Mines,  zi,  4S9) : 

1.  Vixa,  Si  41*66        M  4886        S  16-00=:100. 

2.  42-98  42-07  16-00=100. 
8.  BXyb  de  Gier,        40*76             48-87            16-36=100. 

In  a  mstnas  yields  water.    B.E  infusible.    Blue  with  cobalt  solution. 

iVom  Fins  is  the  Dept  of  Allier,  and  Rive  de  Gier,  Dep.  de  la  Loire,  in  France,  fiUiqg 
fivores  in  nodules  of  iron  ore  in  the  coal  formation.  Also  from  Cache- Apr^  at  Hooa  in 
Bdgiiim. 

COLLYBJTE,  Frei$Uben,    Kolljrite. 

Compaet,  fine  eitrthy,  like  clay. 

H.=l — 2,  G.=2 — 2'16.  Snow-white,  with  a  dull  or  glimmer- 
ing lustre.  Translucent — opaque.  Feels  greasy,  and  adheres  to 
the  tongue  ;  hardly  soils  the  fingers. 

Cbiitp<MiH(Mi.--J!i^^i+16l3[»Silica  18*77,  alumina  46*97,  water  40*26.  AnalyMi:  1, 
Klaprotfa,  (Beiti,  267);  2,  Berthier,  (Ann.  dee  M.ii,476);  8,  Kersten,  (Schw.J.  bd, 
24): 

1.  Schemnitz,  5i  14*0    £l  46*0    £[  420=101,  KlaproHi. 

2.  Bzquerra,  Pyrenees,  16*0  44*6        40-6=100,  Berthier. 
8.  Weissenfels,  Saxony,            28*8  42*8        84*7=100*8,  Kersten. 

In  a  matrass  yields  water.  KB.  infusible,  but  separates  when  calcined  into  columnar 
iniwefis  Wlb  starch,  after  which,  it  will  absorb  water  and  become  faintly  transparent 
Forms  a  saline  magma  with -nitric  acid,  the  silica  gelatimzing. 

Occurs  in  the  mountains  of  Esquerra,  in  the  French  IVrenees,  in  por|diyry  at  the  shaft 
of  Stephanus  near  Schenmitz,  Hungary,  and  a  nearly  allied  substance  at  Weissenfels  in 
Sazooy. 

HALLOYSITE.    Halloysite,  Berthier,  Ann.  de  Oh.  et  de  Ph.  xzzii,  .382,  and  Ann.  des 
Mines,  8d  ser.  ix,  600.    Tuesite,  TTiom.    Lenzinite,  John.    Severite,  J>u/our. 

Compact  massive,  amorphous.  Yields  to  the  nail,  and  may  be 
polished  by  it.  G.  =  1  -8 — ^21 .  Lustre  waxy.  Streak  white.  Col- 
or white,  generally  with  a  bluish  tint.  Subtranslucent.  Fracture 
conchoidaT,  like  that  of  wax.  Adheres  to  the  tongue.  Small  pie- 
ces put  in  water,  become  transparent,  like  hydropnane  ;  air  is  dia- 
engaged,  and  they  increase  in  weight. 

Different  substances  are  here  induded,  consisting  of  £1,  5i,  1^ 

Analyses :  1,  2,  Berthier,  (Ann.  Ohim.  Phya.  zxii,  882,  Ana  des  Mines,  [81  a,  600); 
8,  Bousonffault,  (ib,  t,  664) ;  4,  6,  Dufir^ooy,  (ib.  iii,  898) ;  6,  Oswald,  (J.  £  pr.  GhenL 
zii,  178);  7,B.D.  Thomson,  (Thorn.  Mia  1,244);  8,  Bichardson,  (ibid) ;  S^ioim;  10, 
Sauyage,  (Am.  M.  [8],  n,  204) : 


SiM  DISORtFTIVC  MINCRALOQT. 


1.  AngUr,  44-94  SO-OA  16-00=100,  Berthier. 
S.  Homec}ia,Dear  Bajonae,  46-7    86-9    16*0  =99*6,  Berthier. 

5.  New  OrBnada,  46*0    40*2    14*8  =100,  Boammgault 

4.  Ia  Youth,  40*66  88*66  24*88=99*16.  Dvdr&aj. 

6.  ThiTierB,  4810  82*45  22*80,  fig  1*70=99*66,  l>aMooy. 
6.  Upper  Sfleda,  40*26  86*00  24*26,  fig  0*26=99*76,  Oewftki. 

n.  TMU,  Tweed,  44*80  40*40  18*60,  Ca  0*^5.  fig  0*60=99*46,  ThomMO. 

8.  "  "  48*80  40*10  14-21,  Ga  0*64,  fig  0*66,  te  0*94=100-24,  R. 

9.  Zennnite,  Sifel,  87*6    87*5    26*0  =100,  John, 
la  Eoogne,  42*      84*      24*    =100,  Sauvage. 

The  HaUoyaito  of  Honawciia  results,  aeoordmg  to  BroQgiiiart»  from  the  deoompontion  of 
graphic  gimnite. 

A  mineral  from  Montmorilloti,  described  by  Damour,  (BaH  So&  Ged.  de  Fr.  [2], 
if,  464),  18  amorphous  and  fragile;  coLor  rose  red ;  fidls  to  piacei  readily  in  water,  Mt 
doea  not  become  plastic.    Contains 

Bi  60*04,        3fcl  20*16,        FeO-68,        6a  1*46,        fig  0*28,    ft  1*27,    S  26-0=99*84. 

A  haUoyaite  from  the  pumioeous  tufa  of  Milo,  awarded  Sannige,(Ann.  d.  Mines,  [4],  z,  77), 

5i81*6,        2128*2,        fig  and  alkaU  8*20,        Qnarta  29*80,        &  12^a 

Cer§oiite  is  a  name  given  to  elobules  of  a  yellowish-green  color,  rather  tender,  and 
itmeture  like  steatite,  from  an  utered  lava  near  Lisbon.  It  is  supposed  to  be  a  hydrona 
iflkate  of  alumina  and  magnesia. 

Hie  following  are  other  allied  species: — 

SxxxjR,  Oloeher,  J.  £  pr.  Chem.  zzzy,  89. — ^Amorphous,  graykh-white,  with  a  tiQge  of 
hliie.    H.=2*6.    G.=2*168.   Tough ;  fracture  oondioidaL    Anilysis: 

Si  60O,        21 82-0,        Fe  20,        ffa  21,        fi  18*0=99*1. 

Tlie  name  is  frem  r^nXir,  soap.  Occurs  in  a  tracbytic  porphyry  near  TeUdbanya,  Hm^gaiy. 

ScAEBaoiTB.  Amorphous,  earthy,  white,  with  an  azgiUaoeoos  odor  when  breathed  on, 
and  highly  adhesiye  to  moist  sur&ces ;  admits  of  bein^  polidied  by  the  naiL  0^=1^4^ 
Doea  not  udl  to  pieces  in  water  or  increase  in  weight  Analysis  by  Vernon,  (FbiL  Hag. 
and  Ann.  y,  178) : 

Si  10*60,        2142-60,        Fe0*26,        S  46*76=100. 

Ooenrs  between  lamine  of  ozyd  of  iron  in  a  calcareous  rock  on  the  coast  of  Scarborough. 

Smomi,  Breit,  An  earthy  mineral  from  Oilly  in  Lower  Styria.  It  afibrdad  L.  A. 
Jordan,  (Pogg.  Ann.  Izzyii,  691), 

8161*21,        2112*26,        9e2*07,        fiig  4*89,  Oa  2*18,        &  27*69, 

ftvn  which  iadednoed  the  fbnnulAlSi'+^+lsA.    The  ndnend  is  found  also  at  Zm^ 
kOroalia. 

RAaooMonanii. /eAM.  L&e  HaUoyiite.  OMMpostlicNi.— 2£i*4-8fi.  ZeDnsr  obtidB- 
dl,  (Behw.  J.  zTlii,  840X 

Si  64*60,        2127*26,        Ca  2O0,        fig  087,        1*0  0*26,       S  14*26=98*<2. 

Vhmi  EoaemiitB  in  Silesia. 

BouL  MassiTe,  earthy.  H.=l— 2.  0=1*60,.  Klaprodi;  1-977,6^011  Lostreweak. 
Odior  brown,  ydlowish,  reddish.  Streak  shining,  greai^-  Subdanshnent— opaque.  Fael 
fNMT.  Adheres  to  the  toi^nM-  Analyses:  1,  2,  L5wig,(Leonh.  Otyk);  8,  WadbM- 
l9dir,(KaatAidLa,466);4»ZeUner,(LeQDh.ir.Jahrb.,  1886,467);  6,"^ 
(F^.adTii,180): 

Si  21         9e  Ck      fi«       fi 

L  BlIiDgBhaiiBen,     42*00  24*04  10^  0*62    048  24*08=101*06, 

5.  a  da  PlriMkUao,   41*06  26*08      8*09  0^    0-60  t4-02=9914, 

IL  itiinlUht  41*9  90*9  12*2  —  24-9  =99*9,  Wackaofodcr. 

4  8lriifU»  42-00  20-12      8-88  2*81    2t)l  24-00,  &  0«=99^7,  Zeifaict; 

f.  SMpin,  46*92  2216  trme$  8*90  fraes  86*86=s97*68»  Baoun. 


ALVMIHA.  385 

BlR  burnt  hard,  and  foaei  oo  diareoal  with  intimiaiceiiod  to  a  irhite  or  doll  ytSiaw 
anamid.  Tields  water  in  a  matniM ;  imperfeotlj  diasolTod  in  muriatic  acid.  Hm  iint 
two  analjBM  giye  the  Ibnnnla  fi%*+9H,  and  the  last  noarij  abBf+ftfi. 

BoLUiy  OcHaAM,  Frtbol,  BnuMxiFx  or  Rock  Soap.  Analjaea :  1,  Klaproth,  0^^  ^^t 
346) ;  2, 8,  Kersten,  (Sdiw.  J.  Ixvi,  81) ;  4,  Budiok,  (Gehlen's  N.  J.  iii,  691)  ;  6,  Bertfaier, 
(Ann.deaM.[8],zi,479): 

Bi  &  9e  a 

1.  Bolui, Sin(^>e,  82*0  26*6  21*0  170, NaOl  l'6=98-0,  Klaproth. 

2.  t^Arm,  Orawitsa,      81*8  48*0           1*2  21-0,  and  trace  of  B=96*6,  KeratML 
8.  lifittbol,  Hakbriicke,    46*40         8*01  28*50  24*50==97'41,  Kenten. 

4.  B^g9ei/e,  Thuringia,  44*0         26*5  80         20*5,  Ca  0*5=99*5,  BochoU. 

6.        **         Plombi^ree,  44-0         220         25*0,  iSlg  2*0, sand  6*0=99*0,  Berth. 

MiLTHAam,  Breithauptf  (J.  t  Pr.  Ghem.  x,  510). — In  thin^ates  and  massiTe,  fractara 
uneren  and  ooochoidaL  Soft  like  wax.  G.=1'99 — 2*01.  White  or  yellowish.  Lnatra 
wazj,  weak.    Streak  shining.    Translucent    Analysis  by  Meissner : 

Bi50*2,  illO*7,  3Pe8*l,  Ca  0*2,  fl  86*8. 

It  is  near  the  Bole  of  Stolpen.    In  a  matrass  yields  much  water.    B.R  infusible.    Oocon 
at  Steindorlial  in  basalt,  and  in  greenstone  near  Beraun  in  Bohemia. 

ChMOLTix. — Masdye,  earthy,  very  soft.  G.=2*18 — 2*80.  Color  white,  grayish.  Loitre 
of  streak  greasy.    Absorbs  water,  but  does  not  £all  to  pieces. 

Compoiitum.'~^^i*+Z%  (or  2!^.  Analyses :  1,  Klaproth,  (Beit  i,  291) ;  2,  8,  Bimofl; 
(Ann.  du  J.  dee  M.  de  Russ.  for  1841,  386) ;  4,  Khretsdiatitzki,  (ib.  for  1842,  886;  ;  6» 
Klaproth,  (Beit  yi,  283): 

5i  &  l^e  It 

1.  Aigentiera,        63*00  2800        1*25  12*00=99*25,  Klaproth. 

2.  Alexandrowsk,  66*00  24*18  9-47=99*66,  llimoff     G,  2*277. 

8.  «  68*52  23*55  1210=99*17,       " 

4.  •*  68*58        23*706      12*420=99*656,  Khretschatitaki 

6.  Aigentiera,        54*00        26*50        1*50        12*0,  &  5*5=99*5,  Klaproth. 

Rammelsberg  obtained  the  same  result  for  a  decomposed  augite,  and  considers  the 
species  a  result  of  alteration  of  some  feldspathic  or  allied  rock,  and  of  doubtful  merit 

B.B.  darkens  and  then  whitens,  but  infusible.  Forms  a  clear  dull  brown  pearl  with 
borax,  and  a  colorless  glass  with  salt  of  phosphorus. 

The  original  cimolite  is  firom  Cimolis,  on  the  island  of  Argentiera,  Greece. 

LrrHOMAaoK,  (Steinmark,  W.)  Compact  earthy,  and  probably  not  a  distinct  mineral 
apedes.  White,  yellow  or  red;  feel  greasy ;  texture  fine  earthy,  streak  shining ;  adheres 
more  or  less  to  the  tongue.    H.=2*5 — 8.    G.=2*4 — 2*6.    Opaque  or  subtranaluoent 

Analyses:  1,2,  Kkproth,  (Beit  yi,  285);  3,  Zellner.  (Isis,  1834,  687);  4,  5,  Ram- 
melsberg, (Fogg,  bdi,  152,  and  3d  Supp.  117) ;  6,  Dumenil,  (Chem.  AziaL  i,  1828,  p.  85): 

5i  Si  9e  £[ 

1.  Rochlits,Sax.        45*25  86*50  2*75  14*00,  &  traoe=98*50,  Klaproth. 

2.  Silesia,  58*  32*  2*  7*00=99,  Klaproth. 

3.  Buchborge,  49*2  36*2  0*5  14*0=99*9,  2^flner. 

4.  Zorge,  Harta,        49*75  29*88  6*61  5*48,  Ca  0*48,  iSlg  1*47,  t.  6*86= 

99*97,  Rammelabevg: 

5.  Schlackenwald,     43*46        41*48       13*49,  Ca  1*20,  ^a  0*87=100,  Ram- 

melsberg.   Some  ¥e  and  Sin  with  the  SL 

6.  Clausthal,  43*00        40*25        0*48        15*50,  Ca  0*47=99*70,  DumeniL 

Tlie  yariety  firom  Rochlitz  is  red,  and  is  called  eamat  by  Breithaupt  The  second,  M 
Rammelsberg  states,  is  probably  altered  feldspar. 

The  Talktteinmark  of  Freisleben,  (myelin  of  Breithaupt),  firom  Rochlit^  occurs  in  por- 
phyry, and  is  yellowish  or  reddish  in  color.  KB.  infiisible.  Kersten  obtained,  (Schw.  J. 
Ixyi,  16) : 

Bi  87*62,         2160*50,         %  0*82,         Hn  0*68,         ¥e  tracess!99^. 

The  melopmte  of  Breithaupt  is  a  yellowish  or  greenish  white  lithomaige  from  Neudedc, 
Bohemia. 


386  DCBCUPTITI  invaftALOOT. 

Trntnouxa^Olodker.  Hard  IitfioiMr»  BMemitMimarit,  W.r-^Oammti,  doBi^c^ptmm, 
muimMj.  H;=8*5— «.  G.=2^  Gobr  layeoder  to  plum-Uoe,  often  with  reck&li- 
white  ▼ems  or  ipoti.  Feel  kh^  ind  mMgre.  &&  infiiflible.  SchQler  obteined,  (FInmL 
Mi^.  OiyctT,  209): 

&  41-M,  21  22^5,  9e  12-98,  6ft  8-(M^  %  2'66,  &  0^8,  8n  1-68,  fi!  U-20=£99^. 

¥nm  the  coal  fiiniifttioQ  near  ZwickBo,  Saxon j.  It  ia  the  Tern  wUraatlota  Baxoidm 
of  oldaittharB. 

FmxuR,— A  day  colored  with  nickeL  Klaproth  found  16*68  per  cent  of  oogrd  of 
nkkel  in  one  spedmoi,  (Beitii,  184).  It  ia  often  aaaociated  with  oiryBophrBae  or  greea 
quarta. 

lIiLoaaHnr,  Harder,  Seriiian,  Brett. — Compact  and  earthy  with  a  smooth  conchoidal 
ftaotnre.  Adheres  to  the  tongue.  KB,  infusible.  Partly  soluble  in  muriatic  acid.  And- 
yiia  bj  Eersten,  (Fogg,  zlvii,  486): 

512760,    2146-01,    ^8*61,   Oft  080,   S[g0-20,   fi  2880  with  tnoea  of  £[  and fes 
99-92.    From  Bndniak  in  Serbift. 

OATunn.— This  sabstanoe  is  retained  as  a  mineral  in  some  works,  yet  seems  to  be  no 
more  entitled  to  it  than  ft  lump  from  any  bed  of  day  or  fragment  of  clay-slate.  Dr.  C 
T.  Jaekaoo  obtained  for  its  compositiaD,  (Am.  J.  Sd.  jodcy,  888) : 

Bi48%        2128*2,        fi^e-O,       9e6-0,        ]tn0*6,        OaC  2*6,        S8-4, 

loM  (probaUy  magnesia)  1.    Amn  the  Coteau  de  Prairies,  west  of  the  MississipnL 

Another  jnpeetatu  finom  northern  Oregon,  of  a  grayish  color,  analyied  by  Dr.  Tftmniioi^ 
(Vin.  i,  28f)ri^rded 

Si  66-11,    2117*81,    9e6-96,    fig  0*20,    fTa  12*48,    Ca  2*16,    £[  4-68=99-80. 

Q.=2-607.    It  ia  ft  kind  of  aigiUite. 

AoALMATOLin.  Fiffure  Stone.  Bildstein.  Pagodite.  Lardite. — Probably  a  mineBal 
aggregate  or  rock,  and  not  a  distinct  mineral  O^urs  massiye,  with  a  greasy  feel,  and  ia 
cut  into  images.  H.?=2.  G.=2'816— 2*9.  Cdor  white,  greenish,  grayish,  brownish,  and 
aometimea  mottled.    Streak  unoolored. 

Analyses:  1,  yftuque]in,( Ann.de  CLzliz,  88);  2,  Ekproth,  (Beit  y,  19);  8,  John, 
(Ann.  PhiL  iy,  214) ;  4.  Thomson,  (Min.  i,  848; ;  6,  Walmstedt,  (Ofy.  K  Y.  Ak.  Forfa. 
1848,  111);  6,  Lydmell,  (K  V.  Ac  H.  1884,  101) : 

5i            21  l^e  Cft  }S[g  &  £[ 

1.  66-  29-  1*  2*            7*  6-  =100,  Vanquelin. 

8.  64-60  84*0  0*76  6*26  4*  =99*60,  Kl^MOth. 

8.  66-  80-  1-  1-76         6*26  6*6=99*6,  John. 

4.  49^2  29*60  1*60  6*00         6*80  6*6=99*21,  Tbomson. 

6.  66*96  28*68  0-09  0*18  0*16      616=100*12,  Wahn. 

6.  72*40  24*64  2*86  trace      =99*79,  LydmeO. 

B3.  on  charcoal,  whitens  and  shows  traces  of  fusion  on  the  edges.  From  Cbina,Nag- 
yaff,  and  Saxony.  Another  figure  stone  from  China  examined  by  Wackenroder  proyed 
to  be  magnesian. 

OmoBaf  KabelL — ^Masnye  in  roundish  pieces,  haying  an  apple-green  color,  sometimes 
gxftyish  or  brownish,  and  a  weak  greasy  lustre.  Translucent  H.=2.  G.=2*8.  Fnc- 
tore  fine  splintery. 

CompatUioni — ^According  to  KobeU,  (J.  £  pr.  Chem.  ii,  296),  Silica  62*62,  alonuoft 
80-88,  magnesift  8*82,  protoxyd  of  iron  0*80,  potash  6*38,  water  4*60=99.  Fuses  with 
intumescence  to  a  white  Ueoby  glass.  SduUe  in  sulphuric  add  and  not  in  muriatiCi 
From  Salsburg. 

Bervelhis  is  disposed  to  consider  it  a  mechanical  mixture. 

NACftin  resembles  a  soft  earthy  tak,  consisting  of  nunute  ffrains  or  scales,  white  and 
pearly,  with  ft  greaay  iSsd.  DiiiBrait  compounds  are  here  included.  Analyses:  1,  Van- 
quelin; 2,  lliomaQn,  (Bee.  Gkn.  Sd.  May,  1886);  8,  Shorty  (Thorn.  Mm.i,  244);  4,  Ten- 
aant: 


AtOMIRA.  S87 

Si      »      Pa    £te  %     Ad  a 

1.  Alp«,  WO    86-0    6-0    IB K  na=100,  TsnqaeblL 

1  Bnmeirick,  Me.  64-44  88-84 ID,  Jb  4-43=98-71,  Tbonucm, 

>.  l\Mle,  4BD0  S5-20   <Htl    S-H  !-0,  f'e  l-88=9»-SS,  Short. 

*.        ■                 44-55  88-80  1-80  3-30    2-BB  8-gB,  Js  1-70=M-86,  TkmhI 

TsaqDelm'a  tninenJ  ii  coDsidered  » 
Ihnb  WicUoT,  IreUnd. 


ft  by  Bansukbeig.    Tie  Urt  two  ue  Taloit*, 


Eaouh.    Ilie  following  are  inalfBefl  of  Kaolin  o 
Hal^tti,  vbo  in  each  iisUuiee  Mparated  tbe  fres  ^     „ 

TntigBtion.  Thej  -sere  ako  careful  to  free  the  kaolin  from  the  nndecoMiiMBed  Minm 
and  other  minermla  vilii  -which  it  is  often  miiad,  forming  what  ii  called  kaolin  rock,  lb* 
tnalTaea  aa  here  given  are  eiclosiTe  of  tbe  tKD-aigiHaoeova  reudne.    Ttie  epeeifie  fpir- 


t.  Xtma,  AiUge, 
S.  01m  da  Madame,  ABier, 
4.  Chabrol,  Pov-de-Dome, 
fi.  Pljmpten,  DBTonahire, 


1.  Diendorf,  Paaeau, 
B.  Bam*,  PaauD, 
t.  Auerbaih,  Paawu, 

10.  Sdliti^  near  Heksaen, 

11.  Ane,  near  Sehneeberg, 

15.  Marl,  near  Hall, 

18.  Hunecbof^  Carlsbad, 

14.  Bornholm,  Scaudinavia, 
U.  Oporto,  Fortngal, 

16.  Xewoaitle,  DeUware, 

17.  Oalioa, 

15.  Near  Bajonnc, 

19.  ITeai 


81-09 

84-65 

i2n=siSi+!a: 

87-44 

86-87 

18*1 

2514 

89-88 

10-78 

84-07 

86-81 

1274 

irsB 

21-1* 

7-42 

21-44 

86-76 

9-60 

Sfl-7T 

87-88 

18-88 

W86 

2«6 

10-W 

8168 

84-19 

12-10 

8*22 

84-ie 

11-09 

Sl'68 

SS'SO 

7-66 

41-7S 

40-61 

18-ES 

Sl'GS 

84-99 

12-S8 

36-90 

4B-98 

14-68 

20-84 

ae-SB 

8-94 

86-77 

8788 

12-88 

SMS 

84-61 

18<l» 

lllftSi: 

87-60 

85-00 

9-80 

ii'§i'+7fl. 

88-08 

36'66 

9-B6  ftl'SL'+Sfi. 

48-87 

82-84 

11-86  Sl'Si'+iS. 

20-46 

86-01 

13-lB 

46-88 

24-06 

8-74 

SS-48 

80-82 

7-26 

26-76 

16-17 

S-83 

" 

81.  Zetlita,  CerlBbad, 

!8.  Elb*, 

83.  Tretto,  near  Sdo, 

U.  China, 

SB.  Wilmkwtoa,  Delaware,      1! 

!«.  CnnwiD, 

17.  SdUetta,  oear  MeistaD, 

88.  Hungary, 

"He  Newcastle,  Wilmington,  DeTonshire,  and  China  Kaolin  aflorded  by  the  utiliuMf 
mode  of  analyni: 

Si      SI     fi   Cb,%,]&  fI^]([g,f^a 

89-7S  se-59    8-94     IteaidQe  not  aigtUaeeoiii  U-W. 

82-68  IB-Ol  12-13       114         0-73        "  "  «M1. 

42-07  84-66  1217       188         "  "  M«. 

44-28  36-81  1274        1-6B  "  "  4-SOi 

6- China.  28*72    980     2-«2  ^3*08    Pe  0-4!        "  "  (8-lH. 

Hie  Inealitiet  of  EeoliD  are  already  giroi  in 

Hon  of  the  Chinese  Kaulinq.  meaning  ftijA-ru^e,  the  nai.. 

Tu,  where  thia  mineral  is  obtained,  llie  pettmla  (peh-tun-tai)  of  the  Cbineaa,  wUh 
Thich  the  EaoUn  is  mixed  in  China,  for  themanufiKtuTe  o(p«rcwun,Ji ft  qtMrtMNftU- 
ipathic  rock,  ecneiitii^  mainly  of  qnaiti. 


1.  VewtwUe, 

2.  Wilmingtoo, 

3.  limoge*. 
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PALAGONTTE.  Waiienkttumn, 

Amorphous.  H.=nearly  5.  6.=2'4296.  Lustre  resinous, 
subvitreous.  Color  wine-yellow  to  yellowish-brown.  Sometimes 
dark-brown  by  reflected  light,  and  noney-yellow  by  transmitted. 
Translucent.    Fracture  conchoidal,  uneven. 


OMmnh'(m^fi^P+2fi9i-|-9£[  f  bat  as  it  is  amordboiM,  it  maj  be  doubted  if  it  be 
a  ampie  speoiesi    Analyses  by  Bonseii,  (Ann.  d.  Gh.  iLThann.  bd,  8M): 

Si      &      l^e      Oa    ]S[g  l^Ta     &      d 
1.  Seljadalr,    87*42  1116  1418  S'11  604  0*60  0*68  1716,  imdis.  i'lOS^lOO-lSe. 
S.  Hekla,         82*91    8*92  1287  7*66  4*24  1*28  0*99  14*64,  undis.  9*57,  HygroeoopiB 

moisture  7*102=100*08. 

Yields  water  in  a  matrass  and  becomes  dull  brown.    RB.  fuses  easQy  to  a  shining 
magnetic  pearl    Dissolves  easily  in  muriatic  acid,  with  a  separatioa  of  the  silica. 
From  Sicily,  in  the  tufa  of  Palagonia ;  also  from  Iceland. 

SAMOITE,  D, 

In  Stalactites  having  a  lamellar  concentric  structure,  or  consist- 
ing of  a  series  of  closely  adhering  layers. 

H.=4— 4-5.  G.  =  1-894,  and  1-669  to  1-813.  Silliman,  Jr.  Lus- 
tre  of  surface  vitreo-pearly ;  of  cross  fracture  resinous.  Color 
white,  or  grayish,  brownish. 

Compon/ton.— £lSi+6^=Silica  82*4,  alumina  86*0,  water  81*6.  Analyses  by  SilU- 
man,  Jr.,  (Dana's  GeoL  Rep.  Exp.  Exped,  p.  824) : 

5i       £1      ti 
1.  0.=l-894,  8514  31-96  80*80,  Stg  1*06,  fyiO  1*21,  F  trace,  Sa  <ra<?*=100*16. 

S.  0.=1*689— 1*818,   81*26  87*21  80*46,  iSlg  0*06,  OaO  0*01,  F  trace,  iSfa  0-06=99-04. 

In  a  matrass  yields  water  abundantly.  B.R  alone  in  the  platinum  forceps  becomes 
opaque,  but  does  not  fuse.    Gelatinizes  in  nitric  or  muriatic  acid. 

These  aluminous  stalactites  cover  the  roof  of  a  lava  cavern  on  the  south  side  of  the 
island  of  Upolu«  one  of  tho  Samoan  or  Navi^tor  Group.  They  are  short  cooes,  or  fitAr 
tened  henuspheres,  some  of  them  3  inches  m  width. 

The  amount  of  water  varied  nearly  10  per  cent  in  different  portions,  and  the  liliea 
and  alumina  6  or  6  per  cent ;  the  exact  nature  of  the  mineral  is  therefore  somewhat 
doubtful;  the  most  probable  composition  is  expressed  in  the  above  formula,  which  warn- 
ponds  to  the  secona  analysis. 

ANAUXITE,  BreithaupL 

Massive,  granular;  cleavage  perfect  in  one  direction.  H.=2 — 3. 
G«=2*26.    rearly ;  greenish- white  ;  translucent. 

OompontiotL—An  imperfect  anal^  by  Flattner  (J.  f.  pr.  Cbem.  xv,  826)  afforded  riliea 
Ii*7,  much  alumina,  a  bttle  magnesia,  protoxyd  of  iron,  and  11*6  water.  B.R  whH&am 
aad  ftises  on  the  edges.    A  Uue  color  with  cobalt  solution. 

From  Bilinin  BolMmia,  fbnning  irregular  veins  in  a  whitish  rock  approaching  a  ■Hwrnn 


80HROTTERITE,  Olceker.    Opal  allophane.  Opalin-allophan. 

RMembles  allophane.     H.=3— 3*5.     6.=l-95— 205.     Color 
greenish,  yellowish,  or  at  times  spotted  with  brown. 
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(%MpoM<tofi.— ^"Si+lSfisSiHca  11*17,  ahuniDA  49-M,  water  89*11  AnilyMt  by 
SdudUor,  (J.  £  pr.  OhenL,  zi,  860): 

3i  £l  £[  9e         Ca         Ca  S 

1.  11-96        46-80        86-«0        2-96        1*80        0*26        0-78=99-78. 

2.  11-93        46-28        86-50        2-66        1*08        0*26        0'48=9814. 

SolnUo  in  the  aclck    EB.  aeta  like  aUophane,  botboniB  whHa. 
Fhxn  DoUiDger  mountain,  near  Freienstein,  in  Stjria,  in  neeta  beiwaen  elay-alate  aii4 
granular  limeatooe. 

ALLOPHANE,  Stromeyr.    Riemannxte. 

Reniform  and  massive  ;  sometimes  presenting  traces  of  crystal- 
lization on  the  surface  ;   occasionally  almost  pulverulent. 

H.=3.  G.=  1*852 — 1*889.  Lustre  vitreous  or  resinous;  splen- 
dent and  waxy  internally.  Streak  white.  Color  pale-blue ;  some- 
times green,  brown,  or  yellow.  Translucent.  Fracture  conchoidal 
^and  shining.     Very  brittle. 

Obmpotitum. — Analyses :  1,  Stromeyer,  (Oilb.  Ann.  liv,  120);  2,  Walchner,  (Schw.  J* 
xliz,  164) ;  8,  Guillemin,  (Ann.  Ch.  PL  zlii,  260) ;  4,  Bunsen,  (Pogg.  zzzi,  68);  6,  Ber- 
thier,  (Ann.  des  IL,  [8],  ix,  498) ;  6,  B.  SUlimau,  Jr.,  (Am.  J.  Sd.,  [2],  yii,  417) : 


Si 

21 

«[ 

Cn 

1.  Grafenthal, 

21-92 

82-20 

41-80 

CuO  8*06.  CaO*78,  Oypa.  0*68, 

byd  9e  0*27=99^9,  Stromeyer. 

2.  Oersbach, 

24-11 

88*76 

86-76 

2*88=100-96,  Walehner. 

8.  Fermi, 

28-76 

89-68 

8674 

0-66=99-88,  Ouillemin. 

4.  Friesdorf, 

21*06 

80-87 

40-28 

Cufl  2*89,  f  e  2*74,  iH^,  2*06=s 

98*84,  Bnnseo. 

6.  BeauTais, 

21*90 

29-20 

44-20 

Clay  4-7=100,  BerlUer. 

6.  Bidimond,  Ms.  2266 

88-77 

86-24 

]i[g  2*88—99*49,  Silliman,  Jr. 

The  formula  from  analyses  2,  8,  and  6,  is  %'Si*+lfi^=Silica  24*22,  alumina  40*89, 
water  86*89 ;    from  1  the  same  except  20fi  in  place  of  161^ 

In  a  matrass  yields  water.  RR  speedily  dEspriyed  of  color,  and  rendered  pulyem- 
lent,  causing  some  intumescence,  and  tmging  the  flame  green.  Doea  not  fuse  alooe,  but 
with  borax  melts  readily  to  a  transparent  and  nearly  colorless  glass.    A  jelly  with  ackh. 

Allophane  occurs  lining  irrefi^ular  cavities  in  a  kind  of  marl,  at  Saalfield  m  Thuringia, 
at  Schneeberg  in  Saxony,  and  elsewhere.  The  specimens  analyzed  by  Berthier,  occur 
abimdantly  in  the  chalk  of  Beanyais,  France ;  they  present  a  honey-yellow  color.  It 
was  first  obseryed  by  Messrs.  Biemann  and  Roepert,  and  hence  has  been  called  RiemmtF 
nite.  The  first  aniuyfus  and  description  were  made  by  Hoffinann  and  Stromeyer,  in 
1816.  In  the  United  States  it  occurs  with  ffibbsite  at  Richmond,  MaaSb,  forming  a  hya- 
line crust,  scaly  or  compact  in  structure,  andbrittle. 

The  name  aUophane  is  deriyed  from  2AAo(,  otheTf  and  ^«<yw,  to  appear,  in  alluaioQ  to 
its  change  of  appearance  under  the  blowpipe. 

PTRARGILLITE,  Nardenskiold,  Jahresb.  1888, 174. 

Massive ;  occasionally  presenting  the  form  of  a  four-sided  prism, 
with  truncated  angles  or  bevelled  edges  ;  frequentlv  traversed  with 
minute  chlorite  particles.     Cleavage  not  observable. 

H.=3*5  G.=2'5.  Color  partly  black  and  shining,  or  bluish  and 
dull ;  also  liver-brown  or  brick-red.  Lustre  dull  resinous.  Trans* 
lucent — opaque.     Emits  an  argillaceous  odor. 

Campotition. — ^ft5i-f3&l5i-t-4H. — ^Analysis  by  Nordenaknld : 

Si  48-98,    2128-98,    t'e  6*80,    Ag  and  Sin  2*90,    &  1*06,    JTa  1*86,    fi[  16'47— 99*48. 

In  a  matrass  yields  water.  RR  infosiUe,  in  a  strong  beat  beocmiog  a  litHa  glaaed. 
A  gray  slag  wiu  soda.    Slowly  fuses  with  borax.    Entirely  aolnblt  in  mnriatie  acid. 
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Ooonn  in  gnuite  near  HeUdogfbn  'm  FinlaiKL  It  wm  named  ai  above  by  Nordena- 
Idold,  on  aooount  of  its  aigiUaoeoua  odor  when  heated,  from  «$p,/r«,  and  ifylkkHt  e^. 

GROPPITE,  Svanberff,  OfV.  K.  V .  Ac  YfSiA.  lii,  14. 

Crystalline,  with  one  distinct  cleavage  affording  a  broad  cleavage 
surface,  and  two  others  less  distinct. 

H.=2*5.  G.=2'73.  Thin  splinters  transparent.  Color  rose- 
red.    Streak  paler.    Fracture  splintery. 

OEHnpo«<tofi^fi"5?+2i^i+8fi,  STanberg ;  &^i+fiSi+2fi,  Bamm.  AnatyiiB  hj 
Byanberg: 

Si         21        9e       Ca      iSEg        &       ffa       £[ 
46*01      22-66      806     4*66      12*28      6-28     0*22     '71 1,  undiasolTed  O-IS^IOO-IS. 

In  a  matrass  yields  water.  RR  whitena,  and  on  thin  ed^  shows  only  incipient 
fmion.  DissolTes  with  borax,  widi  intumesoence.  A  glass  with  tittle  soda,  and  a  dag 
if  the  quantity  is  increased.    Svanberg's  formula  is  the  same  as  for  Ottrelite,  p.  292. 

From  a  Umestone  at  Gropptrop  in  Sweden. 

ROSITK    RoeeUan,  Svanber^,  K.  V.  Ac.  H.  1840--Pogg.  tir,  268,  and  Ivii,   Ita 

Pelyargite,  Bnamberg, 

In  small  grains,  without  crystallization  ;  also  in  larger  grains  and 
foliated  masses,  with  a  pearly  cleavage  surface. 

H.=2-5 — 4.  G.=2-72— 2-751.  Color  red,  faint  rose-red  to 
brownish-red  ;  the  former  more  common ;  sometimes  violet.  Sub- 
tansparent.  Fracture  splintery,  and  in  the  larger  grains  some- 
what foliated,  with  the  surface  of  fracture,  shining. 

Com/KWt/tofi.— B'9i'+6&  3i-(-6fi.    Svanbeiigf  obtained 

Bi         21      9e     fin      &      ^a     Oa      lilg     £[ 

1.  Roiite,  44-901  34*606  0^88  0*191  6*628  trace  8692  2*448  6*688=99-476 

2.  Polyargite,  44128  86116  0*961  trace  6-734  6*647  1*428  6*292=99-206 

Hie  red  color  is  attributed  by  Svanberg  to  the  manganese.  The  second  analjrsis  is  of 
Syanberg's  PdyargiUt  which  includes  the  yariety  in  larger  foliated  grains  or  masses. 

In  a  matrass  it  gives  off  water  and  becomes  colorless.  B.B.  in  the  forceps,  thin  rolin- 
ters  fuse,  bat  do  not  form  a  fflobule.  Dissolves  in  borax  with  intumescence,  slowly  in 
salt  of  phosphorus  and  reaouly  in  soda ;  the  quantity  of  the  last  flux  may  be  increased 
without  afliecting  the  fusibility.    With  cobalt  affords  a  dark  blue  glass. 

Boeite  is  disseminated  through  a  limestone  in  Sodermanland,  containing  spinela.  It 
approaches  amphodelite  in  composition.    The  name  alludes  to  its  rose  color. 

DAMOURITE,  DeUue,  Ana  Ch.  Phys.  xv,  248. 

Massive,  usually  with  a  scaly  structure.  H.=2*5— 3.  G.= 
2*702.  Color  yellow  or  yellowish-white.  Lustre  pearly.  Trans- 
lucent ;  but  scales  transparent. 

OmipojtKoik— &  5i+8&  Si+2]^  Analysis  by  Delesse,  Si  46*22,  ^  37'86,  9e  trace, 
&  11*20,  £[  6*26sa99-62.  BJB.  becomes  opaque-white  and  fiues  with  difficulty  to  a  whHe 
enamel  A  fine  blue  with  cobalt  solution.  Dissolves  easily  with  borax,  and  forms  a 
glass  slightly  tinged  with  iron ;  and  a  colorless  glass  with  salt  of  phosphorus,  soluble  in 
concentrated  sulphuric  acid,  but  not  in  muriatic ;  does  not  gelatinise. 

Appears  to  be  related  to  nacrite.  Occurs  at  Pontivy  in  Brittany,  and  is  the  ganffue 
of  kyanite.  A  yeUowish  amornhons  substance  found  with  the  kyanite  of  Leipervule, 
Pa.,  and  the  tourmaline,  albtte,  ic.,  of  Chestei^d,  Mass.,  has  been  identified  with  the 
damonrite  by  J.  £.  Tasdiemacfaac. 
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PYROPHTLLITE,  Hermann. 

Foliated,  like  talc  ;  often  radiated  lamellar. 

H.= 1.  G.=2'7 — ^2*8.  Lustre  pearly,  inclined  to  greasy.  Color 
white,  apple-green,  grayish  and  brownish-green,  ochre-yellow.  Sub- 
transparent — ^subtranslucent.     Thin  laminae  flexible. 

Oompoiition. — ^SlSi'+l^  (froni  Rammelsberg's  aiialyn8)=Silica  69'<(5,  alDmina  25*78, 
water  4*62.  Analyses;  1,  Hermann,  (Pogg.  zt,  592);  2,  Bammelsberg,  (P<W*  bmii, 
618) ;  8,  Sjogren,  (Of?.  K.  V.  Ak.  Fork,  1848, 110) ;  4,  Tliomson,  (Min.  i,  878) : 

Si  SI  9e  iSEg        fi 

1.  Siberian,  59-79  29*46  1*80  4-00  6-62,  sflTer  #ra<;e=100^7.  Harm. 

%  Sum,  6614  26*87  1*49  6-59,  Ca  0-89=:99-48,  Ramm. 

8.  Weatana,  Sw.     67*77  26*17  0*82  0*26  6*82,  Ca  0*66,  iiLn  0*60—101,  Q. 

Ynm  Hermann's  analysts  comes  the  formula  ftg'Si'+d  ^  Si*-|'9  1^ 

&B.  alone  swells  up  and  spreads  out  into  fan-like  diapes,  and  increases  to  twenty  taMt 

Ha  former  balk.    Infusible.     With  soda  it  forms  a  dear  yellow  glass.    With  cobalt  saln- 

tkn  it  aasomes  a  fine  blue  color.    PartiaUy  soluble  in  smpburic  acid. 

PyrophTllite  occurs  in  the  Uralian  mountains,  between  Pyschminsk  and  Beresof.    It 

was  cooaiaered  a  radiated  talc.    It  is  reported  by  Pro!  Shepard  as  occurring  near  Crow- 

der's  Ml,  N.  0.,  in  white  stellate  aggregations. 

YKaMicuLrnt,  T.  H.  WM,  Am.  J.  Sci^  yii,  1824,  65. — ^Thia  mineral  from  WStiatj^ 
has  hitherto  been  supposed  to  be  related  to  pyrophyllite.  But  an  analysb  by  lu*. 
Bkfaard  Crossley,  (just  completed  while  these  pages  were  going  through  the  press,  and 
communicated  to  the  author  uy  Dr.  C.  T.  Jackson,  with  a  new  descriptioQ  of  the  speoM^) 
shows  that  it  has  the  composition  of  pyrotelerite,  p.  268.    Mr.  Croesley  obtained 

Bi  85-74,        3fcl  16*42,        te  10*02,        iSlg  27*44,        fi  10*aO=99-92, 

whence  he  deduces  the  oxygen  ratio  (approximately)  6:2:4:8,  leading  to  the  fomrak, 
2(JlJ[g,  ]^e)^i+%lSi+4iH=Silica  87*7,  alumina  18*9,  magnesia  27*7,  protojgrd  of  iran 
9*8,  water  10^.  The  mineral  is  in  scales  or  foliated  g^rains  disseininated  through  a 
mcady  magnesian  substance ;  and  Mr.  Crossley  carefully  separated  the  two  befbra  oom- 
mendng  the  analysis,  a  precaution  not  taken  by  Dr.  Thomson,  who  arrived  at  a  very  dif- 
ferent result,  (Min.  878).  The  characters  of  the  species  are  given  as  foUowa  by  Dr. 
Jackson  : 

Highly  foliated.  Scales  not  of  distinct  form,  but  probably  hexagonal ;  separate  eaafly 
into  lamiosB,  whidi  are  flexible  but  not  elastie.  H.— 1.  G.=:2'756,  Croesley,  after  drying. 
Color  dark  olive-green  ;  pale  apple-green  by  transmitted  light  Lustre  pearly.  Tim 
scales  traoaluoent  to  subtransluceni  B.B.  a  thm.  scale  suddenly  exfoliates  (at  500  to  600  F] 
and  swells  out  to  a  cyb'nder  or  vermicular  th];ead  nearly  a  hundred  times  its  original 
length ;  and  if  confined  in  a  glass  tube  this  expansion  is  so  powerful  as  to  break  it,  with 
an  exploeion,  and  scatter  the  glass  to  a  distance.  In  the  forcep  a  scale  fuses  readily  to  a 
yellowish-green  glass;  with  soda  an.  opaque  brown  bead  ;  with  borax  or  salt  of  pbos- 
pborus  eaoly  a  gUss,  yellow-while  hot  and  colorless  when  cold,  d*  with  the  latter  fluK 
oecommg  tome^niat  milky-white  on  coeKng.  Decomposed  by  muriatic  and  sulphmio 
adds.    In  a  matrass  yiel(u  water  winch  is  somewhat  alkaUoe. 

The  mineral,  as  obtained  in  the  mass,  looks  like  a  half  decomposed  steatite. 

If  the  silica  and  alumina  may  be  considered  as  mutually  replaceable  in  this  minanl  m 
in  some  augites  and  other  species,  we  hav«  quite  exactly  the  formula  2&*(Si,  Hf-\-^tL 

Dr.  Thomson  obtained  in  his  ^palysis, 

5i  49*080,        21 7*28,        fig  16*964,        9e  16120,        S  10*276ss99-720. 

He  gives  for  the  q)ecific  gravity  2'52&^  and  obeervQs  thajb  it  is  inloaible  alone  before 
the  hurwpipe. 
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OTTREUT^  iTci^L    FhjDitc, 


In  small  shining  scales  or  plates,  disseminated  through  the  gangne ; 
structure  micaceous. 

G. =4*4,  Ottrelite.  Scratches  dass  with  difficoltr.  Color  Uack- 
ish-gpray,  greenish-gpray,  black.     Streak  pale  green/ 

0<MMnlum.-<K  Ai)'StHsSl3i+S]t  OttreUte.    AnOr^s:  1, 
1Gdm»  [3]i  ii.  S67);  2,  TliomaQii, (Ann.  Ljc  Nat  HkL  X.  Y.  ni; : 


5i 

Si           tB 

An 

i 

ft 

1.  Ottreiiit, 

4S>34 

84-6S         16-72 

8-18 

»««=«»«L] 

2.  PkyUiie, 

38-40 

23^  Fe  17*52 

8-M 

6^ 

4-8*=I'M-ii. 

BJ9L  film  wkb  diffiailty  to  a  bJack  magnetk  globule. 

Nolwitbrtanding  the  diBcrepaiiciet  m  the  analvtet  heregxrc^ 
of  the  klentitj  of  Fkylhte  and  Ottrelite.    The  latter  occnn  aci 
of  Lnzemboiag,  ftiominatfd  in  argillaeeooi  schist  The  iirmer  b  fivBi 
orer  a  large  extent  of  cuuntij  about  Strrliag,  Goihen. 
aealea  are  oblong,  often  nearly  ellytieal,  and  ni i  >  ighrti  to 
hnlfthiiinbraadth.    It  is  ao  abondant  thai  the  rock  k 
Hitchrork,  in  his  Geokgj  of  Masachoaetta,  (41a  IMI,  p.  ftMK  ** 


DIPHANITE,  XordemMkOU,  BolL  Acad  St  PMcnh,  r,  IT ;  J.  C  pc  Ohn.  iok  lU. 

Hexagonal.  Crystals  hexagonal  prisms.  CleaT^ee  boaa^  T^ry 
perfect.    Also  massive,  micaceous. 

H.=5-^-5.  G.=3-04— 3-07.  Lustre  Titreooi.  Cdtefabiik; 
white.     Transparent — ^translucent. 

Campcmtmm.—tiP5k^%H?  S-j-tfl.    Amljib  by  Jcmsaaff: 

S  UDS,        21  44-33,        Ca  1311,        j^e  $-0%        An  l^ifi.        E  Sr^§P=s^^^. 

lih  hlKle  soda  giree  a  blebbf  chua ;  widi  more  an  infinibie  flBBOuL 
f^nBtheaaaanldBBeiof  die  Unl,  where  it  it  iwaockani  wiiiL  dhrmofasH 


€BU>Unon>.    ChlflffilBpath,  FiedUr,    BarytophjISt,  Bnit    Hhaanilv.  C.  T  Jt 

Cimiwdj  foliated,  mainTet  folia  often  corred  or  bear,,  ami  Sintdft: 

ako  a  transrerM  cleavage. 
BL^S'S— 61  G.= J-557,  chloritoid ;  S'450r  masonite.  CoIiTr  £irk- 
graj,  iprayirik-green,  greenish-black ;    streak  Bocuujieu.  or 

Loftre  wMk,  P^^  J- 

iSL,  BcMdoeff — afSH-SPSrrda  WaiiaiT.  ^  -Jh 
Z^Ar  pntom.  ef  oran  MnW.  «n  SAL 

Wlinwj^a  rasub  anosa  to  soaindi  the  ibawm  or 
lyBlbrfbC(flufcM^fiMi  d.  trcai.  i»  2M) ;  ;&»  X  Oi  WlniawK. 

ft         2i  ^«         Jl^      Ai         S 

lUiMHM4     fWii   1M7     sr-os     4-tt     o^     <nifi=^orsv 
a-JHiiiiikt      »ff  sru     irta    o-u 


kisVmoiA, 


Oecnn  at  Koroibrod  near  Eatharineobiiig  in  the  Ural,  associated  with  mica  and  kyanite. 
Hie  maaooite  occurs  iu  compact  aigiUito,  near  Natic  Tillage,  Rhode  Islaiid. 

SmfovDnri,  Ddetde,  {Axm.  de  Oh.  et  de  Phys^  rs|,  ts,  885). — ^This  minaral  occurs 
flt  St  Maroei,  in  chlorite  slate,  and  resembles  cfatoritotdL  Colcr  dark  graTish-green. 
ainietiBW  foliaiad.    G.=8-6«6. 

OHNpoevrioft.— Aooordingto  Delease, 

Bi  24*1,        &  48-2,        1*0  28*8,        "6. 7*6,  and  trace  of  titanic  acid=98-7. 

B.B.  infusible,  hut  becomes  of  aptaehbeek-brown  color.  Tialds  water.  With  borax 
dissolTes  and  affords  the  reaction  of  iroa    Dissolves  in  strong  muriatic  acid. 

Cbloeitb  SpjkB. — A  mineral  from  the  Ural,  referred  to  cUmitoid  and  resembling  it,  «f- 
ivded  Erdmann  (J.  f.  pr.  Chem.  vi,  89)  no  water.  He  obtained  5i  24*90,  ST  46-20, 
t%  28*89,  which  ia  equivalent  to  5i'  M*  1^e\ 

PINITE,  W,  FAHLUNITE,  Hinnger.  HYDROUS  lOLITE,  B<mtdaiff.  ESMAR- 
KTTE,  iSh&Tkitm.  CHLOROPHTLLITE, /orArson.  GIGANTOLITE,  AonJmsiHdM. 
ASPASIOLTTE,  Sckeerer,    PRASEOLTTE,  Brdmann,    OOSITR 

The  species  here  enumerated  appear  to  be  results  of  the  altera- 
tion and  hydration  of  iolite.  They  occur  in  six  and  twelve-sided 
prisms,  with  transverse  foliated  structure^  a  somewhat  pearly  lustre, 
and  a  gray,  grayish-green,  or  brownish  color.  The  prismatic  form 
is  properly  the  form  of  iolite,  and  not  that  of  the  altered  mineral 
although  often  so  stated ;  the  crystals  are  proper  pseudomorphs, 
but  have  a  characteristic  foliated  structure,  a  result  of  the  change 
undergone. 

H.a2 — 3.  G.=2*7 — ^2*9.  Translucent  in  thin  laminse  to  opaque. 
The  gigantolite  is  less  perfectly  foliated  than  the  others,  and  the 
color  has  a  slightly  submetallic  appearance,  evidently  due  to  the 
alteration  of  the  iron  or  manganese  in  the  original  mineral.  As- 
pasiolite  also  is  imperfectly  foliated,  with  some  resemblance  to  ser- 
pentine.    G. =2-764. 

AnalTBes :  1,  Gmelio,  (Kastn.  Arch. i  226);  2,  Oillet  de  Lamnont,  (Beud.  IGn.) ;  S, 
Ficmns,  (Schw.  J.  xxvi,  280) ;  4.  Massalin,  (IVommsdorff's  N.  J.  !▼,  2,  824) ;  6,  Soott^ 
(RamuL  Handw.  ii,  61);  6,  7,  Rammelsberg,  (8d  8app.  94) ;  8,  9, 10,  Marignac,  (J.  d. 
Pharm.  Oh.  [8],  xii,  150);  11, 12,  Trolle  Wachtmeister,  (K.  V.  A&  H.  1827,  p.  81);  18, 
Bonsdorff;  14,  Erdmann,  (Jahresb.  1841,  174);  15,0.  T.  Jackson,  (Last  Edit  p.  806)  ; 
16,  Trolle  Wachtmeister,  (Fogg,  xlv,  558) ;  17, 18,  Marignac,  (J.  de  Pharm.  et  oe  Ohem. 
r8l,xii,150);  19.Scheerer,  (Pogg.  Ixviii,  828);  20,  Erdmann,  (K.  Y.  Ac  U.  1340) ;  21, 
WachtmeiBter,  (K.  V.  Ac  H.  1827) : 


L  Finite, 


1.  Auvergne,* 

2. 

8.  Neustadt,  red^ 

4. 

6.  Penig, 


M 


*l,  Aoe, 

8.  AoTEigne, 

9.  Saxony, 
10.  Chamoonj, 


Si 
56-96 
49-08 
54-60 
46-00 
48-00 

47-00 
46-88 
47-60 
46-10 
44-70 


25-48 
83*92 
23-60 
80-00 
28-00 

28-86 
27  66 
Sl'QO 
82^ 
81^ 


l^e 

5-51 
8-90 

12-60 
9-66 
te 
7-08 
7-84 
8-92 
4-27 
6-67 


7-89 

11-20 
12-40 
11-86 


fig 
8-76 

0-80 


10-74  2-48 

6-52  1-02 

9K)6  1-78 

9-00  2-26 

7-89  2-86 


1-41,  Ka  0-89=10042,  Omdin. 
6-50,  Ca  l'60=:98-90,  Laumoot 
1-2,  *e  7-8,  ftn  1-6=100-8,  Fie. 
— =100,  MaHsalin. 
8-0,  Oa  0-76-.100-76,  Scott. 

8-88,  Ca  0-79,  Sfa  1-07=101-86,R. 
7-80,  Oa  0-49,  ^a  040=^98^,  R. 
6-08,  Ka  0-92=100,  MitKUW. 
6^,  *ra  0-46arl00,        * 
6-89,  ]fra  0-96=100,        « 


•  In  porpbTry.    Tbe  mafaetiA  ia  the  satljtis  iaslndti  aome  mangaiiei*. 
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n.  Fahitmiie,  (TriUMitX 

Si        M      te       t      lS[g       iSi 

11.  Gimfen,  h%      44*60    8010    8*86    1-98    676      985,  fio  2«H  ^^Ta  inm,  Ck  1*86^ 

HF  (ra00=lOO'28,  WBfhtmeirtwr 

12.  <*      er^tt.    44-95    80*70    7*22    1*88    6*04     8*66,  Ma  1*90,  Ca  0-95=101'79, 

Wichtmwttir. 

m.  Bonidarfite,(lZ)\  EmarkUe,{U);  Chhroph^ite,  (16). 

18.  Abo,  46*06     80*06     6*80     9*00    10*60,  (some  fin  with  ]SCff>=1003. 

14.  Bravig,  46*97    82-08    8*88     10*82     6*49,  Mn  0*41=Ca.  Pb^  On,  Oo^ 

Ti,  0*45=98*66,  Erdmann. 

16.  Unity,  Maine,    46*20    27*60    8*24     9*60     8*60,]li[n4*08,P<ra<»=98-82,  J. 

rV.  OigantoliU, 

16.  Tamela,  46*27    25*10  14*04*  2*70    8*80      6*00,  fin  0*89,  fTa  1*20,  F  irQee= 

100,  Wachtmebter. 

17.  "  42  69    26*78  14*21    vnd.    2*72      6*70,  An  1-07,  Marignac 

18.  *<  ufuL    26*47  1410    6*44    254      6*08,  fin  0*88,  JTa  0*86 MarigDac 


•^  iMkonad  ai  protozjrd  by  Hftrlfofte,  intCead  of  peroxyd,  whteh  radoeai  aa  •zotn  in  tba  aaaljvii  af 
Waaktawktar,  and  ooafmns  it  to  Marifnae*i  datarmiaation. 

V,  Agpatiolite, 

19.  Krageroe,         60*40    82*88    2*84    —    8*01      6*78=99*86,  Scfaeerer. 

VL  PrateoliU. 

20.  Brakke,  40*94    28*79    6*96 18*78      7*88,  ifib  0*82,  iPb,  On,  Ci^  Oo^ 

0*50=98*62,  Erdmann. 

VIL   WeisHte, 

21.  Fahlun.  68*69    21*70    1*48    4*10    8*99,  ti  and  NH*  8*20,  "SLji  0*68,  ffa  0*68, 

2n  0-8=100-72,  Wachtmeiater. 

TTie  formulas  that  have  been  deduced  for  these  substances  are  as  follows : 

Pinite,  fr.  analysis  6.  &'Si*+8SSi+2%  i2amm.=Iolite+2]^  From  analyses  8, 9, 
10,  Marignac,  the  same  with  8  of  water,  or  the  formula  of  Esmarkite ;   finom  analysis  7, 

OftW+8Mi)+(XlBi«+6fl)»  -««»»». 
BimtdorgUe  and  FMunUe,    fi^i*+8ffli+6£[=Iolite+6]^ 

JSmnarkile,    fi^?+8fiSi;=8£[+Iolite+8£L 

aOanph^Ue.    &^P+8fiSi=IoUte+2& 

Oiganiolite,  (from  the  above).    :ft'Si*+2£lSi+8£L 

AipoiiolUe.  (fi^i*+8fi5i)+(^5i*+6]^  Bamm^  =Iolite+a  hydrated  bisilicate  of 
•lumma. 

Frateolite.    B^i*+2lSi+Slfi['. 

lliese  substances  yield  water  in  a  matnwi.  KB.  alooe  they  fuse  on  the  tiifamett 
edges,  or  not  at  all,  excepting  gigantolite,  which  fuses  readily  with  some  intumescence, 
but  does  not  form  a  globule. 

Finite  occurs  in  dettxmposed  feldspar  porphyry,  at  Puy  de  D6me,  Aureigne ;  in  granite 
at  Aue  near  Schneebouig,  Saxony ;  at  iisens  m  the  Tyrol ;  at  Neustadt  near  Stdpen- 
Penig  in  Saxony ;  in  Auvergne  ;  at  Mount  Br^vent  near  Chamouny ;  in  CSomwall  ancl 

Aberdeenshire.     (>(Mf<e  from  Oos,  near  Baden,  Badan  in  Baden,  is  coosiderad  a  somewhat 
decomposed  pinite. 
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/Wimtif  k  from  dilorite  alate  tt  the  mina  of  X^ 
it  k  MMOckted  with  kdite.  The  Bon^darjfiie  k  from  Abo.  JSmnarkite  k  from  gruiti^ 
near  Breyig,  Norway.  ChlorvphyUH^  oocura  in  very  large  prisms  and  tabdar  eryvtals  at 
Keal's  mine  in  Unity,  N.  H.,  along  with  iolite,  the  one  snMiiiating  into  the  other ;  and  the 
■ttne  naneral,  ftwnd  nnder  aimihu-  cireumatancee  at  Haddam « haa  been  called  PinilU,  Oi- 
ptmiolUe  k  met  with  in  very  hurge  prisms  at  Tamda,  Finland.  AtpancliU  k  from  Kia- 
geroe,  Norway.  Prcw^t/e  comes  irom  Brakke  near  Breyiff  in  Norway,  and  k  associated 
with  idite,  the  two  passing  into  one  another.  Wei$fiU  k  from  EaUnn,  and  k  described 
as  ocenring  in  chlonte  slate  in  small  masses  as  large  as  hadenuts. 

Tsonant  has  analysed  a  mina:al  of  allied  oonstitotkn  to  the  weissite  from  Canada 
Sast^  (Bee.  Gen.  ScL  1886,  May,  882) ;  it  contained 

Si  66*06,    &2260,    iUgb-lO,    f^e  12*60,    "iSn  trace,    Oa  1*40,    d  8-26=99-«a 

It  k  donbtfril  whether  thk  species  has  any  real  relations  to  the  Weissite. 

In  the  changes  undergone  from  filtrating  waters  or  atmospheric  agency  some  ingredi* 
•nts  of  the  original  mineral  are  often  to  a  greater  or  less  extent  remored  in  solution,  and 
we  should  not  expect  to  find  in  all  the  iohte  psendomorphs  the  original  elements  of  thk 
mineral  added  to  water ;  the  analyses  show  mat  they  are  not  always  present. 

IBERITE,  Soanberff,  Ofy.  af.  K.  Y.  Ac  F6rii.  1844^  219. 

Hexagonal.  In  large  dull  crayish-green  hexagonal  crystals. 
Cleavage  basal,  and  also  parallelto  alternate  lateral  planes. 

H.=s2*5.  6. =2*89.  Lustre  between  vitreous  and  peariy. 
Opaque. 

CimpoHUofL-^te,  &)^i+8SlSi+8fi.    Analysk  by  Norlin,  (loc.  di) : 

Si  &         :f*e        ]{[n        Ca        ]S[g        &        iSTa         fi 

40iK)l     80-741     16-467     1827    0897    0-806    4-671     0*048     6-667=:M-8«). 

In  a  matrass  yields  water.  ER  fuses  to  a  dark  pearl  With  the  fluxes  gives  the  ra- 
aetioii  of  a  fem]^:inous  silicate,  and  with  soda  a  weak  manganese  color.  A  dull  bine 
with  cobalt  solution. 

From  Montalyan  near  Toledo,  Spain,  and  named  from  Iberia,  ancient  name  of  Spain. 
From  the  description  of  the  mineral  seme  relation  to  £shlunite  mig^t  be  inferred. 

WCERTHITE,  JStfM,  Fogg.  Ann.  xxi,  78. 

Massive,  structure  foliated.  H.=7'25.  G.  above  3.  Lustre  like 
that  of  kyanite.    White.    Translucent. 

Cmnpo9UUm,-^i]Si+l^\  (Hess)=Silica 40*79,  alumina  64-46,  water  4*76.  Analysk 
by  Hess: 

Si  £l  iStg  S 

1.  40-68        68-60        100        4-68x=99-71. 

2.  41-00        62-68        0-76        4*68=9902. 

Tlekk  water  in  a  matrass.  B.B.  invisible.  With  borax  sives  with  difBcnliy  a  dear 
glass ;  in  salt  of  ]^osphorus  a  silica  dceleton ;  with  cobalt  soTutiQn  a  dear  blue. 

From  near  Si  Petersburg,  where  it  was  discorered  by  Mr.  yoq  Worth.  It  has  been 
considered  a  yariely  of  kyanite. 

MONROUTE,  Sillimafi,  Jr^  Am.  J.  Sd.  [2],  yiiL 

This  mineral  has  nearly  the  constitution  of  Woerthite,  yet  appears 
to  be  distinct.  It  has  a  columnar  radiating  structure,  (somewhat 
like  bucholzile).      H. =7— 7-25.      G.=:3045— ao»6.     Vitreous 
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and  tnmshicent,  with  a  green,  greenish-gray  or  whitish  eolor« 
Cleavage  diagonal  like  sillimanite,  which  mineral  it  resembles. 

CV^wyotWoik— aygj*,  eidiidiiig  the  water;  or  SSlSi+Sl'&^sSllMa  401(9,  •huiina 
'46,w«lflr81>4h    Analya—  by  fliUiman,  Jr.  (Iocl  dt) ; 

1.  5140^20        2166*618        iSlg  0285        fi  8-091. 

2.  40-389  66*610  0286  2*786. 

IhB  water  yariet,  and  m  another  analysis  only  2  per  cent  were  found ;  H  is  poenbU 
thai  in  other  specimens  it  may  be  in  still  smaller  proportion,  showing  ih^i  it  is  not  an  ea- 
eential  ingredient    RR  alone,  whitens  but  infosiDlei    With  aoda  sbwly  dissolTfls ;  with 


borax  more  readily.    In  a  matrass  yields  water. 

Moim>lite  oeonrs  in  Monroe,  Orange  Oo,  where  it  waa  firat  ft>und  by  Ifr.  Silaa  R. 
HortoiL 

HTPBoaooBOLziTa,  7%o»uofk-— A  dear  tianslnoeat  greenish  blue  mineral  of  granolar 
atmcture,  conaiating  of  shining  scales  and  ▼itreooa ;  H.  below  eak  spar ;  6.s:2-&6. 

Oompontion. — According  to  Thomson,  (Min.  i,  287),  Silica  41*35,  alomina  49*56,  water 
4*85 ;  snlpbate  of  lime  S*12=:98*87.  B.B.  becomes  white  and  fidU  to  powder.  Proba- 
bly from  Sardinia.    It  has  not  been  admitted  as  a  true  specieB. 

ZETJXITE,  7%om$on,  Mineralogy,  i,  82a 

In  small  rectangular  prismatio  crystals,  promiscuously  arranged ; 
loosely  coherent.  H.=4'25.  G.=3'051.  Lustre  vitreous,  glisten- 
ing. Color  brown,  with  a  slight  shade  of  green,  when  viewed  in 
mass.     Opaque. 

Chnwoiiiiim, — According  to  Thomson,  Silica  88'48,  alumina  81*848,  protozyd  of  iron 
26*01,  ume  2*456,  water  5*28=99*074.  B.B.  in  a  glass  tube  gives  out  water,  and  emits 
an  odior  which  may  be  called  bitaminoos.  Cobr  deepened  by  the  blowpipe,  and  the 
•dns  of  the  crystals  rendered  of  a  sooriaoeous  appearanoe.  With  borax  it  eflfanreaoea» 
and  forms  a  dark  brown  glass. 

It  ocoors  in  the  Huel  Unity  Mine,  three  miles  eaet  of  Redruth  in  Oomwall,  and 
hence  named  by  Dr.  Iliomson,  from  ^svfcf,  rmion. 


ZEOLITE  FAMILY. 

The  zeolite  family  includes  hydrous  silicates  of  alumina  and  some  alkali, 
either  soda,  potassa,  baryta,  strontia  or  lime.  They  intumesce  in  general 
before  the  blowpipe,  and  hence  the  name  from  ^scj,  to  boil.  They  fuse 
easily,  and  yield  a  sUica  skeleton  with  salt  of  phosphorus.  They  are  found 
crystallized,  fibrous,  or  massive,  in  cavities  or  seams  in  various  igneous 
rocks,  especially  amygdaloidal  trap  or  basalt,  and  sometimes  in  sandstones, 
in  the  vicinity  of  these  rocks,  and  occasionally  in  metalliferous  veins. 

HEULAimrrB.  Foliated  ZeoUte, /.  and  TT.  Stilbite,  (in  part).  Stilbite  anamorphiqne, 
JETouy.  Blattriger  Stilbit,  ffaut,  Bliltteneolit,  W.  Euzeolith.  Uncobiite,  Bitch- 
cock.    Beaumontite,  Levy. 

Monoclinic,  M  :  T=130°  3CK;  M  :  a=1470  8',  T  :  a=3l47^  22^, 
M  :  6=114°  5',  a  :  a=135<^  52',  o  :  6=138°  49^,  Levy.  Cleavaga 
parallel  with  P  eminent    Also  in  globular  forms ;  also  granular. 


=2-2,  Haidinger ;  2-195,  Thomson,  a  crystal  from 
the  Faroe  Islands.  Lustre  of  F  pearly;  of  other  faces,  vitreous. 
Streak  white.  Color  various  shades  of  white  passing  into  red,  gray, 
and  brown.  Transparent — subtranslucent.  Fracture  subconchoi- 
dal,  uneven.     Brittle. 

fljiiu>i>i«(i<«.--3CaSi-U5l§i'+19fi,  R«mm.=SiIiai  BfrS,  ■lomiiik  Hi,  lim*  ?'«, 
wfttar  14-9 :  or  with  21H.  (Ob,  Nb,  £)  Si+£lSi*+o£[,  Duiunir=(re«kMUiig  ^a  and 
i,  dal«etad  by  Damour,  aa  &)  Silica  GO'S,  alinnina  16'6.  lime  9-1,  i— ■—  ■  --' 

'     '  '   Waliiuitedt,(BiLPhilJ. vii,  U), S,ThomTCD,(  ~ 

i,  S03) ;  i,  Damour,  (CompL  Rend  nil,  tSR) : 


7-20 


lS-10 

0-20-  99  !fl,  Walmitedt 

lB-10 

~=100-1B,  IboDMca. 

16-00 

1*S8 

£  <yH,  Nb  116=88M,  D. 

a  and  fuses,  aad  becomes  jdioaphoreiceDt  Dissolvea  in  muriatio  add, 
■fbrding  t&aj  Bilica,  withont  gelatinizing. 

Heoliuidite  oocutb  priocipaUj  in  unygiialoidtkl  rocl:B.  Aim  in  gneias,  and  occasiooallj 
in  metalliferoua  veina. 

The  floest  apecitiieos  of  this  apeeieB  come  Snaa  kelaod  and  the  Faroe  lalanda,  and 
Iram  the  Vendayob  mountains  in  Hindostan.  Red  rarietiee  occur  at  Campeie  in  Sler- 
lingahite,  with  atilbite  of  the  same  coIot,  and  brown  in  ore  beda,  at  ArendaL  It  alao 
oecura  in  the  Kilpatrick  hil|g,  near  Glaagov. 

At  Peter's  Point,  Nova  Scotia,  it  oocura  in  tiap,  presenting  white  and  Beah-red  cokna, 
and  aaaociated  with  laumonite,  apophjllite,  thomaoiute,  Ac  *  alao  at  Cape  BlomidoD, 
and  other  places  in  the  same  region,  in  crystals  an  inch  and  a  half  io  length. 

In  Ihe  United  States  it  baa  been  observed  with  atilbite  and  ehabaiite  on  gneisa,  at  Had- 
lyme.  Ct,  and  Cheater,  Masa.,  and  witli  these  minerals  and  dallioUte.  apophyllite,  Ac,  bl 
amygdaloid  at  Bergcu  UiU.  Xew  Jersey ;  alao  at  Kipp'a  Bay,  New  Tork  Island,  on 
gneiaa,  ala^  with  atilbite ;  in  fine  crystals  on  the  north  shore  of  Lake  Superior  at  Prince'* 
Mine  ;  and  also  between  Pigeon  Bay  and  Fottd  du  Lac  Also  in  mmnle  crjatala,  aeUkm 
DV(r  half  a  line  long,  with  luyiienite,  at  Jones's  Falls,  neat  Baltimore,  «i  a  ayenitic  schist. 
Levy  hoB  described  these  crystals,  under  the  name  of  BmumoTUilr,  aa  modified  aquan 
prisnts.  The  ditference  in  the  lustre  of  F  and  S,  the  two  &ceB  of  the  priam,  shows  that 
these  planes  arc  dissimilar,  and  that  the  form  cannot  be  a  sqiuu'e  pnsm.  In  pbydca) 
and  other  cliaractera  they  resemble  Heulandite,  and  the  angle  T  i  A.  according  to  Levj. 
equals  Ul°  18',  which  ia  near  the  same  angle  in  this  apedea,  I^vy  makes  A ;  ■^J 
132°  20'.  Dcletiae's  analysis  afforded  silica  S4-S,  alumina  14*1,  prott^d  of  iroo  I'S, 
lime  4-S,  magneaia  1*7,  loaa  and  soda  O-fl,  water  18'4:  but  it  is  probable  that  tlw  ■pad- 
man  TO  not  pure,     G.=324,  (Ann.  C!h.  Phya  [8],  bt,  SBBV 

Ilia  ipedes  was  named  by  Brooke  in  hooor  of  Mr.  Heuland,  of  London.  It  may 
'-- "  "      '■    "  'Uiil«):^itiory«4«lliMfanii,aiid  tUmoMpeifMllypcMdylnttn. 
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BREWSTEBITE;  Brooke,  Edinb.  PhO.  Jour,  vi,  112.    Diagonhe,  BreU. 

Monoclinic.  Right  rhomboidal  prism;  M  :  T= 
93^40',  e  :  c=1360;  M  :  6=176^,  e  :  6=172°.  Clea- 
YBse  highly  perfect  parallel  to  P. 

&.=4-5 — 5.  G.=212 — 2-432 ;  the  latter  accord- 
ing to  Thomson.  Lustre  of  P  pearly  ;  of  other 
faces,  vitreous.  Streak  white.  Color  white,  inclining 
to  yellow  and  gray.  Transparent — translucent. 
Fracture  uneven. 


Camoonh'offt.— (dr,  fia)Si+%l5l*+0^=(including  the  Ca  imder  the  fia  and  &r)  I 
64*2,  ftlumioA  16*0,  baryta  'TIS,  strontia  10*1,  water  13*2.  It  is  identical  with  Damoor'a 
fonnala  for  Heulandite,  exceptii^  the  Bubetitutioo  of  strontia  and  baryta  for  lime.  Bafc 
Damour*s  formtda  giTes  too  uttle  alumiDa.  The  ozysen  relation  for  the  silica,  alumina, 
mvtozyds,  and  water,  (as  stated  bj  Rammelsberff),  is  near  12  :  8i  :  1 :  6,  which  $twm 
Dowever  the  improbable  formula,  6&5i-|-8&*Sr4-S5]dL  Analyses  by  Oomel  aad 
Thomson,  (Mia  i,  S48) : 

Si             &          &i          fir         Ca            £[           9e 
1.  Strontian,    58*67        1*7*49        6*75        8*82        1'36        12*58        0*29=100*45,  C. 
t,        «  68*04        16*54        6-05        9*01        0*80        14*78         =100-11 T. 

B.R  parts  with  its  water  and  becomes  opaque ;  then  froths  and  swells  up,  bist  fbMi 
with  difficulty.  Leayee  a  silica  skeleton  wneq  fused  with  salt  of  phosphorus.  DissqItw 
m  the  adds  with  a  separation  of  the  silica,  and,  according  to  Kobell,  gelatinizes^ 

BrewBterite  was  first  observed  at  Strontian  in  Argyleuiire,  associated  with  calc  nitr. 
Occurs  also  at  the  Giant's  Causeway,  coating  the  cavities  of  amygdaloid ;  in  the  lead 
mines  of  St  Turpet ;  near  Freiburg  in  the  Brisgau ;  in  the  department  of  the  Iste  in 
France,  and  in  the  Pyrenees. 

This  species  was  named  in  honor  of  Sir  David  Brewster. 

8TILBITE,  ff.  Radiated  ZeoUte.  /.  Foliated  Zec^te.   StrahlxeoUth,  W.  ^ttrich  atiah- 
liger  Stilbite,  Homs,   Sphierostilbite,  B,    Hypostilbite,  B,    Desmine. 


a= 


Trimetric;  a  :  a=119°  50',  and  114°  P 
131°  59'.  Frequently  the  lateral  edges  are  replaced, 
and  M  :  c=137°  67',  e  :  c=94°  11'.  Cleavage  par- 
allel toM  perfect,  to  m  less  so.  Compound  crystals  of 
a  cruciform  character  are  rarely  met  with.  Com- 
mon in  sheath-like  aggregations  of  crystals ;  glob- 
ular, divergent,  and  rs^iated  forms  ;  also  columnar 
or  thin  lamellar. 

H.=3-5.  G.=2094— 2-205 ;  2161.  Haidinger ; 
2-203,  Miinster.  Lustre  of  m,  both  as  face  of 
crystallization  and  cleavage,  pearly  ;  of  other  faces, 
vitreous.  Color  white;  occasionally  yellow,  brown, 
or  red.  Streak  uncolored.  Subtransparent — trans- 
lucent.    Fracture  uneven.     Brittle. 

Cbm/Km<ton.--Ca3i-H(]3i*+6&=SiUca  681,  alumina  16-1,  lime  8<8,  water  It-Oi 
Analyses:  1,  Fuchs and  G^en,  (Sdiw.  J.  viii,  268) ;  2,  mniM;er,  (ib.  znii,  6S);  S,  R«l- 
Bus,  (Jahresb.  ir,  168) ;  4,  6,  Kosa,  (Pqgg.  It,  1H);  6,  Ris|^  (J.  t  pr.  Cbem.  zl,  817); 
7,  Hflrauum,  (BuU.  Soc.  Nat,  Moksow,  1848,  818) ;  8,  Mttnster,  (Pogg.  Lrr,  897) ;  8, 10, 
Sljdgren,  (OTt.  K.  V.  Ak.  1848,  111) ;  11, 18,  Bsodant,  (TaM  de llim ii,  119, 180): 


ALOMIlfA. 
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1.  leelaiid, 

% 

8.  Fteoe, 

4. 

6. 

6.  Niederidroheii, 

7.  DmenlCta.;  a.=2'19, 
S.  Olkrigtitiiuk;  G.==2'208, 

la  Bttfaro»  Norway, 
II.  SpkaroMbiU, 
11  SppoMhiU, 


Bi       i^     Chi     &     fTA     fi 

65-07  16*68  7*58        l-ft        18*80=100^  F.  and  O. 

58"00  16*10  9*70 16*40=98*70,  Hisinger. 

56*08  17*82  6*95  8*17  18*85=100*77,  Retiius. 

56*98  16*64  7*55  0  20  1*54  17*79=100*55,  Mon. 
5718  16*44  7*74  0*82  111  17*79=100-58,  Mom. 

58*88  16*66  7*16  1*62  14'50,  9b  0*26=98-68,  Rii«eL 

56*81  16*25  7-66  1*08  17"76,  tt,  An  1*0=100,  H. 

58-58  15*78  7*02 17*05.  liCg  and  alkali  8*07,  fa 

0-5=101-9,  Monster. 
57*41  1614  8*97  1*04  1*21  16*60,  'Sfg  traee^lOl-iO,  Sffiff. 

58*41  16-56  7*89 16*68,  Mg,  Mn  0*59=99-98,  3. 

55-91  16*61  9-08  0*68  17*84,  Beodant 

52-48  18*82  810  2*41  18*70,  Beodant 

The  analyofl  of  8pharo»tillnte  tdrm  tha  Ibrmiila  Oa^*-f  sSlSi'+lSd ;  and  tbai  of 
ffypottUhiU,  Ca'3i+8&Si*-f  18H.  The  latter,  from  Faroe,  ie  conodered  a  partialbf 
altered  edlbite.  Two  specimeos  from  Dumbarton,  analysed  by  TbomBGO,  (Mia  i,  846^ 
a])prQ!iin]ate  to  hypoettibite. 

BLR  intameioea  and  ^ld§  a  milk-white  bead.  With  adds  yields  slimy  silica,  ezoept* 
jug  Beodanf  B  tpharottUbite,  which  forms  a  jelly. 

Stilbite  occurs  mostly  in  cavities  in  amygdaloid  or  trap.  It  is  also  found  in  some  me- 
talliferous  reins,  and  on  granite  and  gneiss. 

Abundant  on  the  Faroe  Islands,  in  Iceland,  and  on  the  Ue  of  Skje,  m  trap ;  at  An- 
dreasberar  in  the  Harts,  and  Kongsberg  and  Arendal  in  Norway,  with  iron  ore;  in  tha 
Vendqru  Mts.,  Hindoetan,  m  Urge  tianslucent  enrstals,  hariiuF  a  reddish  tinge ;  in  fiaa 
crystals,  of  a  brick-red  color,  in  porphyride  amygcMkid,  near  Kilpatriok  in  Dumbarlon- 
riiire ;  a  brown  variety  on  granite,  at  the  copper  mines  of  Oustalsberg,  near  Fabian  in 
Sweden.  At  Partridge  Island,  at  Nova  Scotia,  this  species  Ibrms  aperpcmdicnlar  vein  from 
three  to  four  inches  thick,  and  from  thirty  to  fifty  feet  kng,  mtersectinff  amvgdakikL 
Its  colon  are  white  and  flesh-red.  It  is  aocompanied  with  wine-colored  caroonate  of 
Bme. 

In  the  United  States,  occurs  sparingljr  in  small  <3Tstal8  at  Chester  and  the  Charlee- 
town  syenite  quarries,  Mass. ;  at  the  ffneiss  quarry,  Inachersville,  Conn.,  in  crystals  li- 
ning cavities  in  cparse  granite ;  at  Hadlyme  ui  radiated  forms  on  gneiss,  associated  with 
epidote,  garnet,  and  apatite;  at  Phillipstown,  N.  T^  in  crystals  or  on-like  gronfM ;  oppo- 
ttte  West  Point,  in  a  vein  of  decomposing  bluish  feldspar,  intersecting  gneiss^  in  hoMy- 
ydlow  crvsuds;  in  the  greenstone  of  Piermoot,  N.  Y.,  in  minute  crystals ;  in  scop^brm 
crystals  of  a  didl  yellow  color,  near  Peekskill,  N.  T. ;  and  at  Bergen  Hill,  New  Jersey* 
in  small  but  bright  oystals ;  also  at  Kewenaw  Point,  Lake  Superior,  in  trap. 

The  name  stilbite  is  derived  from  rriA^i?,  lusire, 

Stilbite  is  easiljr  distinguished  from  the  preceding  species,  by  its  property  of  not  ^ 
latinising  with  acids ;  and  from  gypsum,  which  it  sometimes  resanUes,«by  its  superior 
hardness. 


EPISTILBITE,  O.  Ro9e,  Pogg.  vi,  188,  and  Brewster's  Jour,  iv,  288.    Monophan,  A 

Trimetric.  M  :  M=440  50'  and  135°  10' ; 
M  :  «=112o  25',  a  :  ^=106°  10',  a  :  a=109o 
46',  M  :  a=1220  9'.  Cleavage  parallel  to  the 
shorter  diagonal,  very  perfect ;  indistinct  in 
other  directions.  Face  M  mostly  uneven. 
Presents  occasionally  twin  crystals.  Also 
granular. 

H.=4.  G.=;S*249 — 2  25.  Lustre  pearly  up- 
on the  cleavage  face ;  upon  M  vitreous.  Streak 
and  color  white.    Transparent — subtranslucent.  Fracture  tmereii. 

C9mf><>ttltoi».--(Ca,  JTa)  9i+Sl9i*+6fi=Sinca  69*8,  alumina  16*6,  limt  9*1,  water 
14*5,  wbidi  is  identical  essentisily  with  the  formola  of  laumonite  (Damool^t)  and  brewi- 


300 


DE9CEIPT1VE  MINERALOGY. 


terite,  and  also  with  heuUuidite,  taking  Damour's  fonnnla;  it  diffen  from  that  of  atilbite 
in  containing  1  atom  less  of  water.    Analyses  bj  G.  Rose,  (loc.  dt) : 

Si  2^  6a  ]^a  tt 

1.  68-69        17-62        7*66        178        14-48=99-98. 

2.  60-28         17-86         8*82         1-62         1261  (lo8s)=100. 

RR  intmnesoes,  and  fonns  a  vesicular  enamel  Borax  dissolves  a  great  part  of  ity  and 
forms  a  dear  glolnile.    Soluble  in  concentrated  muriatic  acid  without  gelatmiiii]^ 

Occurs  with  sooledte  at  the  Berufiord  in  Iceland,  in  Faroe,  and  at  Poonah  m  India. 
Ooeun  with  stilbite,  apophyllite,  Ac  at  Bergen  Hill,  N.  J. 

This  spedes  exhibits  Irat  one  svstem  of  rings  in  polarized  light,  according  to  Dr.  Brewi- 
ter,  while  heulandite  has  twa  Ihe  double  refraction  of  heuluidite  is  also  much  greater 
than  that  of  epistilbite. 

Levy  has  however  shown  that  the  crystals  of  epistilbite  may  be  modifications  of  bon- 
landite ;  for  the  angle  M :  M  of  the  former  eauals  nearly  &  :  &  in  the  latter.  The  diem- 
ical  formulas  of  the  two  moreover  are  probably  the  same.  Desdoiseaux  however  ob- 
serves, after  his  examinations,  that  tlie  aspect  of  the  crystals  is  very  different. 

RETZITE,  jD,    Edelfordte,  Retziut.    Red  Zeolite  of  iEddfors. 

Fibrous. 

G.=2-6.     Color  red,  light  gray,  or  nearly  white. 

Oompontum.—CsSi+3^i*+4tL    Analysis  by  Retzius: 

5i  60-280,    il  16-416,    Ca  8180,    Pe  4100,    3iilg  and  »n  0420,    tL  ll-070=99-526. 

B3.  intumesces.    Dissolves  in  the  adds  and  forms  a  jelly. 
From  i£delfors,  Sweden. 

MESOTYPE,  jET.  Natroute,  W.  Soda  Mesotype.  Feather  Zeolite.  Bergmannite. 
Spreustein.  Radiolite.  Faserzeolite,  W.  Natron-Mesotyp,  Ji.  Lehuntite,  Thtmu 
— SooLXcrrx.  lime-mesotype.  Needlestone.  Ealk-mesotype. — Meboutb.  Ltme- 
and-soda-mesotype. 

Trimetric.  M:M==9lo  22';  for  Scolecite  91°  22',  Rose;  for 
Mesolite  91°  05',  Rose,  91°  22',  Levy ;  for  Natrolite  91°  20',  Levy, 
Fuohs ;  e :  e=  142°  47'— 143°  33' ;  o :  o=  145°  44',  Brooke.  Crys- 
tals usually  slender,  often  acicular ;  frequently  interlacing,  diver- 
gent, or  stellate.     Also  fibrous,  radiating,  and  massive. 


M 


X 


NstnUto. 


Seoleoite. 


H.=5— 5-5.  G.=217— 2-27  ;  of  natrolite  217— 224  ;  of  sco- 
oite  2*2 — 2*27;  of  mesolite  2*25.  Lustre  vitreous;  sometimes 
inclining  to  pearly,  especially  in  fibrous  varieties  ;  most  vitreous  in 
acdecite.  uolor  white,  or  colorless,  also  grayisii,  yellowish  ;  streak 
uncolored.    Transparent— -translucent. 


ALVMINA. 


SOI 


^M  m^  • 


+2fi=:Sak»  47-86, 


26-61,  aoda  16*20,  WMt«r  9^8, 


Nalrd^ ;  (6a,  fra)^£i&+8fi=Silica  46*87,  alumina  26*79,  lima  14*80,  water  18*64 
=100,  SoQledte.     Roaa  makes  the  two,  distiiict  q)eciee. 

ADalysee:  1,  lOaproth,  (Bait  t, 44);  2—6,  Fuche, (Schw.  J.  yiii  and xnii) ;  6,Tiiom- 
aon,(lfm.  i,  817);  7,  Kobell,  (J.  f.  pr.  Cbem.  zUi,  7);  8,  Riegel,  (Jahrb.  Phann.  ziii};  9, 
10, 11,  Scfaeerer,  (Pogg.  Ixr,  276) ;  12,  TbomMn,  (Mia  i,  888) ;  18^16,  FndMand  Oefaleo, 
(Miw.J.);  16,  GKuUemin,  ( Aim.  d.  Mines,  zii,  8) ;  I7,£iegel,  (J.f.pr.  Ohem.zl,8l7);  18, 
Oibbs,  (Pogg.  Im,  666) ;  19,  GOlich,  (Pogg.  lix,  878) ;  20,  Benehos^  (Jahreslx  iii,  147) ; 
21— 24,  FoSs  and  Gehlen,  (Schw.  J.) ;  26,  Rk^  (loc  dt) ;  26,  Thomson,  (PhiL  Mag. 
1840X 

L  yatrolite,  or  SodtHnnoiifpe, 


1.  HSgan, 

2.  - 

8.  Aorergne,  erytf. 
4. 
6.  '^Tol,  moMt'tv, 

6.  Antrim,  cryti* 

7.  Oreenbod,  moMtV, 
&  Hogau, 

9.  Bergmannitet  red, 
10. 

11.  RadudiU, 

12.  L$hMmi%te, 


Si 
48*00 
47*21 
47-76 
48-17 
48*68 
47*66 
46*94 
48-06 
47-97 
wkiU,  48*12 
48*88 
47*88 


21 
24*26 
26*60 
26*88 
26*61 
24*82 
26*42 
27*00 
26*80 
26*66 
26*96 
26*42 
24*00 


9e 

1*76 
1*86 


iSfa 
16*60 
16*12 
16-21 
16-12 
16*69 


fi 


9*00=99*60,  Khmroth. 

8*88=9916,  Fochs. 

9*81=99*16,  Fuchs. 

9*17,  6a  0*17=100-10,  Fuchs. 
0*21     16*69    9*60=98*96,  Fuchs. 
0*68     14*98  10*44,  6a  1-4=101*88,  TlioaisoiL 

14*70    9*60,  6a  1*8=10004,  KobelL 

2*10    16*76    9-00=100*70,  Rieg«L 

0*78  14-07  9*77, 6a  0*68,  ifi:  lrrt<»=99*88,  8. 
0-22  14*28  10-48,  "  0*69,  ifi:  «  =100*7,  S. 
0-24     18*87     9*42,  "    0*44^  4  1*64=100*81,  8. 

18-20  18-60,  **    1*62=99*66,  Thomson. 


18.  Iceland, 
14.  Faroe,  cryif. 
16.  BXmSS^  feathery, 

16.  Aurersne, 

17.  Niedenircben, 

18.  Iceland, 
19. 


20.  Faroe, 

21.  «      cry9t. 

22.  Iceland, /eoM^ry, 
28. 

24.  TVrol, 

26.  Inederkircben, 

26.  Giant's  Causeway, 


II. 

Si 
48*94 
46*19 
46-76 
49-00 
48-16 
46*72 
46*76 


ScoUeiU,  or  Lma-me$otypi, 

£l  6a  ffa  £[ 
26*99 
26*88 
24-82 
26*60 
28*60 
26*90 
26*22 


10*44  —  18*90=99*26,  Fuchs  and  Q^en. 

18-86  0*48  18*62=100*08,    « 

14-20  0-89  18-64=99-80,      « 

15*80  —      9*00=99*80,  Ghnllemin. 

14*60  0-80  18-60=99*96,  RiegeL 

18-71     18*67=100,  Oibbs. 

18-68     18*94=100*6,  Galicb. 


IIL  Me9oliU,  or  IAme-and-$oda'me9otype. 

46-80  26*50  9*87  5*40  12-80=10087,  Benelius. 

47-00  2618  9-85  547  12*26=100*20, Fuchs  and  Gehlen. 

46*78  26*66  1006  4*79  12-81=99-60,       "                 « 

47-46  26-85  10*04  487  12-41=10018,      «                 *• 

46-04  27-00  9-61  620  12-86=10021,      "                 • 

46-65  27-40  926  491  12-00=100*22,  Riegel. 

48-88  26*86  7*64  4*20  12*82,  %  2-46=101*86,  Thomson. 

The  LehuHiUe  of  Thomson  contains  sK,  like  the  ecolacites,  although  a  soda-mesotype. 
RR  natrolite  becomes  opaque  and  is  often  phosphorescent ;  it  fuses  quietly  to  a  glaaiy 

Oile.  Scoledte  curls  up  uke  a  worm,  (whence  the  name  from  rccMAif^,  a  worm),  and 
y  melts  to  a  bulky  fduninff  slag,  which  in  the  inner  flame  becomes  a  vesicular  slight- 
ly translucent  bead.  Both  vaneties  gelatinise  readily  with  adds,  and  natrolite  OTen  after 
ignition.    8oQledte  is  pyro-electric. 

This  spedes  occurs  in  cavities  in  amjgdalddal  trap,  basalt,  and  other  allied  rocks ;  and 
sometimes  in  seams  in  granite  or  gneiss.  Natrolite  occurs  in  the  graustein  of  Aussig  in 
Bohemia ;  in  Auveigne ;  the  trap  rocks  of  Kilmalcolm  in  Renfrewshire,  and  Glenann  in 
the  county  of  Antrim  and  elsowhere.  The  radiolite  is  from  Brevig.  BergnumnUe  is  a 
red  or  white  natrolite,  from  Zircon  syenite  near  Brevig.    LehuntiU  is  from  Glenann. 

8ooledte  occurs  at  Tieeeriiottue,  in  the  Berufiord,  Iceland,  where  the  crystals  often  aac- 
ceed  two  inches  in  length,  and  are  occasionally  a  quarter  of  an  inch  thidc  It  has  also 
been  met  with  in  amyedaloid,  at  the  Faroe  Islazids,  StafiGs ;  the  Vendayah  moontaini^  Hin- 
dostan ;  in  Greenland ;  and  at  Pargas,  Finland ;  also  in  vems  in  Kilpatrick  hHli. 

In  North  America,  natrolite  occurs  in  the  trap  of  Nova  8cotia;  at  Ohashire,  Ot, 
smringly ;  at  Washington,  Gt.  in  seams  between  homUende  rock  and  gndss ;  at  Beigeo 


aos 


DEflCRIPTIVa  MIHKEALOOr. 


PdoiuHiirB, (Brooke,  Ana I1ifl.Ai«.18Sl)^lViiiietk^M:M92<>^^  crlik« 
tjrpe,  and  probaMj  the  same  speciea.    Bjss6-^'6,    Q.=r2*16S2.    Vitreotts  and  iHoto; 
tmurpareot  and  translucent 

(%n^Mt<«oA.--8CA3i-h6£l9i+-121^==S'dica  45*07,  alnmina  81*88,  lime  10-48,  water 
18*11    Analyua  by  Gmelin,  (Pogg.  zlix,  688, 1840) : 

S  46*120,      i^  80-446,      Ca  10*m,      ^Ta  and  fmev  of  &  0^7,      fi  18^6=s99«06L 

Vnuk  Poonah,  Hmdostan. 

Mbk>ijl  BaxvicrrE.  HABftDroTONrrxu — Meaoleoocon  in  implanted  globulea,  with  aflat 
colmnnar  radiate  structure.  H.=3*6.  0^=2*86—2*4.  Latre  silky  or  pearly.  Ookar 
grayish-white,  yellowish,  reddish.  Streak  unoolored.  Translacent  TAminm  aUf^T 
elastic  The  Sumingtooite  is  described  as  snow-white,  with  a  compact  texture  mnoi 
like  an  almond :  very  tough. 

Obm/HMtltofi.— Perhaps  (l^a,  Ca)*Si*-f- 8Sl3i+ 8^  (or  61^ 


Analyses :  I,  Berzelius,  ( Jahresb.  iii, 
math,  (Schw.  J.  zxv,  426>;  6,  Thomson 
112);  7,  8,  Thomson,  (Mm.  i,  829) : 


1.  Faroe, 

2.  Annaklef, 
8. 

4.  Hauenstein, 
6.  Bombay, 

6.  Brevicite, 

7.  J9arnfi^oiu/«,  44*96 

8.  "  44-89 


Si 
42*60 
4217 
41*62 
44-66 
42*70 
43*88 


£1 
28-00 
2700 
26-80 
27*66 
27*60 
28*89 
26-86 
28*48 


147);  2, 
,(Ed.N, 

Ca 

11-43 
9-00 
8-07 
7*09 
7*61 
6-88 
11-01 
10-68 


8,  Hisinger,  (ib.  r,  217,  xz,  214) ;  4^  F^reiaa- 
.  PhiL  J.  xTii,  186);  6,  Sonden,  (Pogg. : 


JTa  d 

6*68  12*70=100-86,  Ben. 

10*19  11*79=100-16,  Hisinger. 

10-80  11*79=98-99,  Hisinger. 

7*69  14-18=101*03,  Freissmoth. 

7*00  14*71=99-62,  Thomson. 
10-82  9*63,  'ilg  0-21,  Sonden. 

6*66  10  28  1*6  0-88=99*64,  T. 

6*66  10*28=99-86,  Thomaoii. 


Brevicite  and  Harringtonite  contain  61^ 

Brevicite  is  from  Breng  in  Norway,  and  is  supposed  to  be  the  same  as  radiblite,  pi 
201.  Harringtonite  occurs  in  amygdaloid  in  the  north  of  Ireland.  Mesole  occurs  at  toe 
Faroe  Islands ;  also  at  Disco  Island,  Greenland ;  in  Iceland,  and  elsewhere. 

AjfTaxMOUTX,  (Thomson,  Min.  i,  826).— >In  white  silky  fibrous  stalactites,  about  as  laiige 
as  the  finger,  hanging  in  cavities  in  amygdaloid.  The  stalactites  often  contain  a  central 
nucleus  of  calc  spar.  Fibres  diverging  from  the  central  axis,  opaque  and  with  littls 
lustre.    H.=8*76.    G.=2096. 

Compontum : 
Si 48*47,        £180*26,        Ca  750,        ]fi:4*10,        ]^e  0*19,        CI  0*098,        fi  16*82. 

BLB.  forms  an  enamel  without  intumescence.  Tlelds  water  in  a  matraaa.  GelatiBiiiea 
with  muriatic  add. 

OoooTB  in  Antrim,  Ireland,  on  the  seashore  at  Bengaae,  about  four  miles  east  fton  the 
Qiaiit^B  Oauieway. 

OaABxm,  (Am.  J.  ScL  m,  ii).— The  Ogarkiieoi  Shepard  is  referred  by  J.  D.  Whitney 
to  Soolecite.  The  mineral  is  white  or  flesh-red,  with  at  times  some  appearance  of  lami* 
nation,  and  occurs  in  veins  or  masses  in  ElsBolite,  from  which  it  is  separated  by  a  portioo 
hard  and  siliceous,  and  then  a  thin  red  layer,  which  is  jasper-like  in  appearance.  It 
gave  the  blowpipe  and  add  tests  of  sooledte.  It  appears  to  be  mixed  at  times  widi 
apatite^  massive  or  crystaUixed.  A  specimen  of  this  character  exammed  by  Mr.  G.  J. 
&ush  in  the  Tale  Laboratory,  afforded  considerable  phosphoric  add.  A  somewhat  dif- 
ferent specimen  of  a  pure  white  color,  associated  with  the  Brookite  (Arkandte)  of  tba 
same  locality,  and  dosely  ceolitic  in  appearanoe,  with  some  adcular  crystidlmatiaiia, 
proved  to  be  apatite  in  minute  hexagonal  prisms  thickly  aggregated  and  imbedded  in 
an  nncrystallized  material  of  the  same  color,  which  waa  not  sufikient  in  quantity  te 
examination.  Trials  afEbrded  scarcely  any  alumina.  Shepard  inferred  from  his  trials 
that  the  oaarkite  was  a  siliceous  hydrate  of  lime  and  yttiia,  with  poaaiUy  traoaa  of 
thorina. 

The  osarkite  comes  from  the  Oark  Mts.,  Arkansaa. 


ALUMINA. 
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LAUMONITB,  iTody.    LomoDite,  W.    Lmmontit»  L.    SfflonMiag  ZedUte. 

Monoclinic  ;  M  :  M=860  15' ;  84°  SC  and  95*^  80',  DufWnoy ; 
P  :  M=114°  54'.  Forms  similar  to  fig.  97,  pi.  2 :  also  with  the 
«lge  between  each  M  and  a  replaced.  Cleavage  orthodiagonal, 
penect ;  also  parallel  to  M.     Also  columnar,  radiating  or  divergent. 

H.=3-5 — 4.  G.=3-29 — ^2-36.  Vitreous,  inclining  to  pearly  upon 
the  faces  of  cleavage.  White,  passing  into  yellow  or  gray  ;  streak 
nncolored.  Transparent — ^translucent;  becomes  opaque  and  usually 

Sulverulent  on  exposure.     Fracture  scarcely  observable,  uneven, 
lot  very  brittle. 

aMfUM>M<um.--0a*Si*-HSlS?+18fi[,  Ben.=8mca  50*40.  alumina  22*47,  lime  9^4,  wft- 
tor  17*70,  which  seems  to  prove  the  species  to  be  chemicallj  identical  with  Harmotome 
and  Fhillipeite,  except  in  theyalue  of  R.  Ca*Si+8SlSi*+12]^  Gerhardt,=:Silica  61*68, 
afaimina  21*49,  lime  11*92,  water  16-06=100. 

Analyses:  l,yogel,(J.de  Phva.  had,  64);  2.Gmelin,(Leonh.TB8ch.  Miaziv,40B);8, 
4,  Dofr^noy,  (Ann.  d.  Mines,  [8],  viii,  608);  6,  Ooonel,  (Edinh.  Jour.  1829.  282) ;  6,  7, 
Babo  and  DcOfb,  (Ppggendoiff's  Ann.  liz,  839) ;  8,  MaJaguti  and  Durocher,  (Ana  d. 
IGnM,  [4],  ix,  826): 


Si 

1.  Hnelgoet,  4900 

2.  «  48*80 
8.  Fhipsburg,  Me.,  61*98 
4.  Gofmayeur,  60*88 
6.  Skye,  62*04 

6.  62*80 

7.  6117 
a  Huelgoet,G.=2*290.  62*47 


£1  Ca           It 

22*00  900  17*6,  0  2*6=100,  Vog«i 

88-70  12*10  16-0=991,  Gmelin. 

2112  11*71  16*06=99'86,  Dufi^noy. 

21*48  11*14  16*16=99*10,  Dufrfenoy. 

21*14  10*62  14*92=98*72.  OonncL 

22*80  12*00  14*2»100*8.  Baba 

21*28  12*48  16-17  (loss)=100,  DeUb. 

22  66  9*41  16*66=100,  M.  and  D. 


Malaguti  and  Durocher  state  that  as  part  of  the  water  is  hygroscopic,  Ibtl  will  more 
oorrectly  represent  it  in  the  first  of  the  abore  formulas. 

ER  intumesces  and  fuses  to  a  frothy  mass.  With  borax  forms  a  transparent  elobule. 
Ctolatiniaes  with  nitric  or  muriatic  adds,  but  is  not  affected  by  sulphuric  aci{  unlesi 
heated. 

I«amonite  occurs  in  the  cavities  of  amygdaloid,  also  in  porphyry  and  syenite,  and 
oecaoonally  in  veins  traversing  clay  slate  with  caldte.  It  waa  fij-st  observed  in  1786. 
in  the  lead  mines  of  Huelgoet  in  Brittany,  by  Oillet  Laumont,  after  'n^m  it  is  named. 

Its  principal  localities  are  at  the  Faroe  Islands,  Disko  in  Gremland,  in  "R^Kfltwift  ai 
Bule  in  day  slate,  St  Gothard  in  Switzerland,  the  Fassa-thal  in  large  masses  e^diibkioff  a 
ndiated  striMsture,  Hartfield  Moss  in  Renfrewshire,  accompanying^  analcime,  the  amygda- 
kidal  rocks  in  &e  Ejlpatrick  hills  near  Glasgow,  and  in  several  trap  rodm  of  ^  He- 
brides, and  the  north  of  Ireland. 

Peter's  Pomt,  Nova  Scotia,  affords  fine  specimens  of  this  spedea.  It  is  there  maoriatad 
with  apophyllite,  thomsooite,  and  other  spedea  of  this  family. 

Good  uunnonite  is  obtained  at  Phipsburg,  Maine,  and  the  Chariestown  quarries,  Maaa, 
in  gneiss ;  also  at  Bradleysville,  Litchfield  Oo.,  Conn.,  near  a  paper-mill,  in  narrow  aeama 
ID  gneifla  *,  and  at  Southbury,  Conn.,  a  little  east  of  the  village,  on  the  land  of  Ifr.  StJka ; 
abondant  also  at  Kewenaw  Pt,  Lake  Superior,  in  amygdaloid ;  on  north  shore  of  Laka 
Saperior,  between  Pigeon  Bay  and  Fond  au  Lac ;  at  Bergen  Hill,  N.  J.,  in  greenstone, 
with  datholite,  apophyllite,  Ac. ;  sparingly  at  Phillipetown,  N.  Y.,  in  feldspar  inth  atiUata^ 
and  at  Columbia  bridge,  near  Philadelphia. 

Tlie  rapid  change  to  wfaidi  this  mineral  is  exceedingly  liable,  may  be  prerartad  by 
ifippiog  uie  specimen  in  a  thin  solution  of  gum  Arabic,by  means  of  wnich  it  la  pratirred 
fiom  contact  with  the  air.  Tlie  diange  conaista  in  a  loss  of  1  to  2  percent  of  hygriaaeopie 
water.  By  heat  to  dOO^^  cent  one  hidf  the  water  is  expelled,  aa  aaoertainad  by  Makgnti 
and  Dorooier.    Some  varieties  do  not  undergo  this  change. 


DBBCktrriTC   MUtnAUtST. 


•nd  «<•»';  P:»I=1M 

iH'HUP"  and  gmtolB'.    H.=< — H. 

wh—  TltraoMi.    Vliit^nmatiinBsydlovi^idilanilniWBA    1 


.Ai>1tm  bj  B»in  ami  DeUE<  (Pogg.  li^  S3S,  U9) : 
Si  Si  C> 

1.         H-1S8  iS^SO  »^1 

s.      fis-oo  ai-ss  iMO 


)  It  gaie  IS'MT— 1S^07  water,  irhidi  ewrnpmidi  to  the  liiam  1 
Fnoi  K  Inclijtic  rock  at  ScMmniti  in  Hungup. 


HARMOTOM^  i 


Trimetric.     In  modified  rectangolar  prisms ;  &  :  a  Id  same  f^yra- 


niid=12I°  30*  and  89°  SC.  «  :  8=149°  83',  6  :  «=1I0°  Sff,  !)«•- 
cloiaeMix,  110°  20',  Levy,  ii  :  6=124°  45',  a  :  a  in  different  pyim- 
mids  1 19°  06',  Descloiseatu.  Cleavage  parallel  to  ii  and  ii  imper- 
fect. Compound  crystals  like  fie.  2,  composed  of  four  indirida^ 
<^  frequent  occurrence.  Also  id  twins  consisting  of  three  indi- 
viduals crossina  at  90°,  and  producing  nearly  uie  form  of  the 
rhombic  dodecahedron.     Rarelr  manive. 

H.=4 — IS.  G. =2-39— 2-498.  Lustre  vitreous.  Color  white; 
pointing  into  gray,  yellow,  red,  or  brown.  Streak  white.  Snbtrans- 
parent — translncenL  IVacture  uneven,  imperfectly  concboidaL 
Brittle. 

ghwfiw'fiw^— 6«^+tfffl^+iaft.  KohtSksSS^  48-14.  afaanin  IT-SS,  faMTte 

l»«4,wua  ll-OT.     flmSTtl  -  1.  T.  T  '^"-■—  (TTr  =.  ni] ,  1.  K,  PaiiiiiwMMB, 

madw-.iS«D):  t.C<mi,afiK.IVI.i.m%.T^,  tt):  1,  Dawn.  (Aml  an  £ 
fll bfc m,mtiO<mpk.  tari. idt  TU) ;  a^  •,  tkaam, (Ann.  d.  Ibw,  [4], i^  S4S>: 


ALUMINA. 

805 

Si 

1^} 

fia 

u 

i 

ft 

1.  AndreAsbeig, 

46-68 

16-82 

20*82 

0-26 

1-02 

16-08=100-08,  Kohler. 

S.  StrontMii, 

4610 

1641 

20-81 

0-68 

OiJO 

15-11=99-96, 

S.  ObonteiD, 

46-66 

16-54 

1912 

110 

1-10 

16-24=99-77, 

4  AndreMberg, 

48-74 

17-65 

19-22 

14-66=100-27,  Rammelsbcrg. 

S.          « 

48-68 

16-88 

20-09 

14-68=100-28, 

^  Btrontian, 

47-04 

15-24 

20-85 

0-10 

0-88 

14-92,  JTa  0^  9e  0-24=10011,  a 

7. 

47-74 

15-68 

21-06 

0-78 

1819,  STa  0-80,  !^e  0-51=99-76,  D. 

t.  MomnUe, 

47-60 

16-89 

20-86 



0-81 

14-16,  iltL  0-74,  Fe  0-65=101-21,  D. 

9. 

47-69 

16-71 

20-46 

141 6, 9e  0-56=99-47,  Damoar. 

Damoor  eDdeavora  to  make  out  the  fonnula  B9i+Sl9i*-f  0ft»  oorreepoiidiiig  to  thai 
of  Stilbite,  which  requires  50'88  silica,  and  but  14-02  alumina,  with  20-87  bi^ta,  and 
14^8  water. 

B.R  on  diarcoal,  mdts  without  mtumescenoe  to  a  dear  globule.  Phosphoraaeea 
wiian  heated,  giving  out  a  yellow  light  Scarcely  attacked  by  Sie  adds,  unices  they  are 
heated,  and  then  not  ^elatmizing. 

Haimotome  occurs  m  amygd^oid,  also  on  gneifls  and  in  metalliferous  veins  traversing 
giw^-wacke. 

flfbrontian,  in  Argyleshire,  afibrds  both  simple  and  compound  crystals  of  this  spedee,  the 
fcnner  sometimes  an  inch  through.  Occurs  also  in  a  metalliferous  vein  at  Andreasborg, 
in  the  Hartz ;  at  Oberstein  in  Deuxponts,  in  siliceous  geodes;  at  Kongsbeig  in  Norway, 
OD  gneiss ;  with  analdme  in  the  amygdaloid  of  Dumbartonshire,  in  simple  crystals.  Fine 
crfstalUzatioos  occur  on  Isle  Royal,  Lake  Superior,  often  on  datliolite. 

Morvenite  occurs  with  harmotome  at  Strontian,  Scotland,  and  is  distinguished  by  its 
more  brilliant  crystals.  Damour  and  Descloiseauz  have  proved  its  identity  with  harmo- 
tome.   (Ann.  d.  M.  [4],  iz,  839> 

FHILLIFSITE,  Levy,  Ana  PhiL  2d  scr.  z,  862.    Lime-Harmotome.    Christianite, 

Deteloiteaux, 

Trimetric.  Simple  and  compound  crystals  like  those  of  harmo- 
tome. a  :  a=120°  4',  121°  20',  and  88^  40',  Marignac ;  122°  54' 
and  85°  2',  Brooke ;  122°  58'  and  85°  40',  Phillips. 

H.=4— 4*5.  G.=2 — ^2*2;  2*213,  Marignac.  Lustre  vitreous. 
Color  white,  sometimes  reddish.  Streak  uncolored.  Translucent 
—opaque. 

Cbmpow^wn.— (Ca,fi)»Si'+4XlSi«+18fl,  Kohler ;  »*Si*+8Xlgi*-|-16fi,  Rammels- 
bn;  after  Conners  analysis;  2(Ca,  ^)  §i+2&Si+7H,  Marignac,  (giving  5i  48*41). 

Analyses:  1,  2,  Gmelin,  (Leonh.  Zeits.  f  Min.  1825);  3,4.  Kdhler,  (Pogg.  zzzvil);  6, 
Oonnel,  (Edinb.  Phil  J.  xzxv,  1848,  876) ;  6,  Marignac,  (Ann.  Oh.  Phya  [8],  xiv,  41) ;  7, 8, 
Damour,  (Ana  d.  M.  [4],  ix,  836) ;  9,  Genth,  (Ann.  Ch.  Phann.  Ixvi,  272) : 

9e     ]^ 

0-99  17-28=100*88,  Gmelin. 
0-18  16-76=100-62,        ** 

16-82=:99-49,  Kohler. 

17-56=100-22,      " 

6-55  fTa  8-70  16-96=100'21,  OonneL 

15*06=100*85,  Marignac 

15-60=100^8,  Damour. 

7*74     6-60         14*66=100-00, 

6*97     6-61        0-24  16*62,  Sfa  0*68,  fia/r<ie<?=100'85,G. 


§i 

48*51 
48*02 
50*45 
48*22 


1.  Marburg, 

2. 

8. 

4.  Caasel, 

5.  G.  Causeway,  47*35 

6.  Vesuvius,         48*64 

7.  Iceknd,  48*41 

8.  «  60-16 

9.  Marburg,         4817 


Si 
21*76 
22*61 
21*78 
23*38 
21*80 
24-89 
22*04 
2094 
2111 


6a 
6-26 
6*56 
6*50 
7*22 
4*85 
6-92  10*85 
8*49     619 


6*88 
7*60 
8*95 
8*89 


Hm  oxygen  relation  in  these  analyses  varies,  (see  Rammelsberg,  8d  Supp.  p.  51) : 


1.  Vesuvius,  Marignac, 

2.  Ireland,  Connel, 
8.  Marbuxg,  OttUhy 

4.  **         Omdin, 

5.  «         Ja/Uer, 

6.  Gassel, 


1 
1 
1 
1 
1 
1 


8*06 
8-14 
8-05 
8*45 
4-04 
4-02 

39 


Si 

6-08 
7*66 
7*82 
8-86 
10-4 
9-24 


n 

8*59 

4*65 

4-56 

5-04 

5-9 

5-76 


ao6 


DEBORIPTIVB  MINEEALOOT. 


RB.  intomesces  somewhat,  and  fines  like  other  zeolites.  Pulverised,  diasolTes  Teiy 
easily  in  muriatic  add  and  gelatinizes. 

TUs  species  was  united  with  the  preoedmg,  which  it  very  much  resembles,  until  Levy 
pointed  out  its  peculiarities,  and  gave  it  the  name  it  bears,  in  honor  of  Mr.  W.  Phillips. 
It  differs  diemically  from  harmotome  in  containing  lime  and  potash,  instead  of  har^fta. 

Phillipsite  occurs  in  large  translucent  crvstals  in  the  cavities  of  amygdaloid,  m  the 
Giant's  Causeway  in  Ireland,  and  in  sha&Mike  aggregations  at  Capo  di  Bove,  near  Rome ; 
alto  in  long  crystals  aggregated  in  radiating  masses,  at  Ad  Reale  on  the  eastern  coast  of 
Sidly ;  among  the  Vesuvian  lavas ;  and  in  the  island  Magee,  county  Antrim,  in  minute 
iksh-red  crystals,  coating  cavities  of  amygdaloid. 

Desdoiseanx  has  proposed  to  separate  the  Marburg  harmotome,  and  unite  it  with 
oiyttals  fh>m  an  amvgdaioid  in  Iceland,  under  the  name  of  ehruticmite. 

To  i^lipdte,  Kooell  and  Brooke  have  referred  the  seagoniu^  from  Capo  di  Bove  near 
Borne.  But  Marignac  infers  that  Kobell  must  have  analyzed  phiUipsite  mixed  with 
■eagonite,  and  shows  that  Brooke  cannot  be  right  in  his  deduction. 

FAUJASITE,  De  Dree. 

Dimetric.  In  square  octahedrons,  having  the  angles  111^30' 
and  105°  30'.  Scratches  glass  easily.  G.= 1*923.  Colorleds — 
brown.     Fracture  vitreous  and  uneven. 

GmwmHon.-((>L,  Sra)>Si*+8ilgi«+24fi. 
Analysis  by  Damour,  (Ann,  des  Mmes,  [4],  i,  895): 

3i  49-86,        il  16-77,        Ca  6-00,        fra4-84,        fi  22^9=97-96. 

In  a  matrass  yields  water.  B.B.  intumesces  and  fuses  to  a  white  blebby  enameL 
Soluble  in  muriatic  add. 

Occurs  with  black  auffite  in  mandelstein  at  Eaiserstuhl  in  Breisgau.  It  was  named 
by  Damour,  in  honor  of  Faujas  de  Saint  Fond. 

THOMSONTTE,  BtooJcb,    Mesotype  (in  part)  of  Hauy.    Needle  Zeolite  (in  part)  of 
Werner,    Comptonite.    ChaliUte,  mm.    Triploklas,  jSr. 

Trimetic  ;  m  :  6=135®  20',  m  j  6=134®  40^,  P  :  e 
=125®.  Cleavage  parallel  to  M  and  fi  easily  ob- 
tained. Also  columar,  structure  radiated;  also 
amorphous. 

H.=5.  G.=2-3— 2;4 ;  2-35— 238,  (Comptonite), 
Zippe.  Vitreous,  inclining  to  pearly.  Snow-white  : 
impure  varieties  brown ;  streak  uncolored.  Trans- 
parent— translucent.     Fracture  uneven.    Brittle. 

(7om/>on7io«.— (Ca,  ■Sra)"3i+85lSi4-7fi,  For  *l\'A\  Ramm,  from  his  own  analysis  and 
Ifaat  by  Retiius=Silica  87*8,  alumina  81-6,  Ume  18*0,  soda  4*8,  water  12*9. 

Analvses:  I,  Benselios,  (Jahresb.  ii,  96) ;  2,  8,  4,  Thomson,  (Mia  i,  816) ;  5,  Retshis, 
(Jahreeb.  iv,  154);  6,  Zippe,  (YertL  Ges.  Mna.  Bohm.,  v.  1886,  89);  7,  Rammelsbeig^ 
(Pogg.  xlri,  288) ;  8,  Melfy,  (Bib.  Univ.  N.  8.  xv,  198): 


1.  KHpatrick, 
2. 


Si  £1  6i  fra        &        £[ 

88-80  80^0  18*64  4-68  

87*08  8802  10*75  8*70  

8.  Loohwinnoch,  86*80  81*86  15-40    

87*56  81:96  15*10    

89*20  80*05  10*58  8-11 

88*26  82*00  11-96  6*68  

88*74  80-84  18-48  8*85  0-54 

87*00  81*07  12-60  6*25  


4. 

5.  Faroe, 

6.  Seebei]g, 

7.  " 

8.  Blbogea, 


18*10=100*17,  Beraelius. 
18*00=97-55.  Thomson. 
18*00,  lig  0-2.  te  0-6=97*86,  T. 
18*20,]S[g  1 -08,1^6  0*72=99-62,  T. 
18-40,  Pe  0*6=101*84,  Retaua. 
11*50=100-24,  Zippe. 
18*10=100-50,  Ramm. 
12*24=99*16,  Melly. 


Aooording  to  Frankenheim,  Tbomsonite  is  isomorphoos  with  Harmotome. 
Intmnesces  before  the  blowpipe,  becenin^  white  and  opaque ;  the  edges  merely  are 
rounded  at  a  high  beat.    When  pulvericed  itgelatiniies  with  nitric  or  muriatic  ado. 
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HioiDsoiiite  occurs  near  Kilpatrick  and  Lochwindioch,  ScoUand,  in  amjgdakid.  Oomp- 
tonite  (abown  by  Ranunelsbefg  to  be  thomaonite)  ia  met  with  in  the  lavaa  of  YeeoTina, 
in  baaalt  at  tbe  Pflasterkante  in  Saze- Weimar,  at  Seeberg  and  ekewhere  in  Bohemia  in 
the  cavitiea  of  clinkstone,  in  the  Cyclopean  islanda,  Sidly,  with  analdnM  and  Fhfllipaite, 
aadinFkroe. 

Long  alender  prismatic  crystallisatioDs  of  a  myiah  white  odor  are  obtuned  at  Peter^a 
Pointk  Nova  Scotia,  where  it  is  associated  with  apophyllite,  meso^rpa>  lanmnnitft,  and 
other  trap  minerals. 

ChalUite  of  Thomson  (Min.  i,  824)  may  be  an  impure  masarre  thomsooite.    It  contaioa 

Si  86*56,        2126-20,        Ca  10*28,        JTa  2*72,        £[16*66,        9e  9'28=10Ha 

fVom  the  Dooegore  Mountains,  in  the  county  of  Antrim.    Color  deep  reddish-brown. 

Stmderitt  of  Thomson  is  near  thomaonite  in  composition,  but  contains  leas  alumina  and 
water,  and  6^  per  cent  of  aoda.  It  comes  from  Port  Rush  in  Ireland,  (PhiL  Mag.  1840^ 
Dea402). 

EDINGTONITE,  Haid.,  Brewster's  Edingburgh  Jour.  ScL  iii,  816.    Antiedrit,  BreiL 

Dimetric.  Form  hemihedral,  the  up- 
per and  lower  basal  edges  of  the  same 
lateral  face  being  differently  modified. 
M  :  e'= 1 15°  26',  e' :  e'  (over  the  summit) 
=  129°  8',  M  :  e=1330  39^',  e  :  e  (over 
the  summit) =92°  41'.  Cleavage  parallel 
to  M  perfect. 

H.=4— 4-5.  G.— 2-7— 2-75.  Vitreous.  Grayish-white.  Streak 
uncolored.     Translucent.     Brittle. 

ComponUon. — According  to  an  imperfect  analysis  by  Dr.  Turner,  (Brewster's  J.  tit 
818): 

a  86-09,        Si  27-69,        Ca  12-68,        fl  13*82.  with  probably  10-0— 11-0  4  or  Sa. 

The  quantity  of  the  mineral  subjected  to  analysis  was  too  small  to  afford  confident  re- 
aolta.  At  a  high  heat,  before  the  blowpipe,  it  fuses  to  a  colorless  mass,  having  first  given 
off  water,  and  become  white  and  opaque. 

Edingtonite  was  first  observed  by  Uaidinger,  in  small  but  distinct  crystals,  on  a  speci- 
men of  thomsonite  from  Dumbartonshire,  in  the  collection  of  Mr.  Edington,  of  Glasgow. 
It  is  extremely  rare. 

CHLORASTROLITE,  C,  T.  Jaekaon.    J,  D.  Whitney,  Boat  J.  Nat  Hist  t,  488. 

Massive ;  finely  radiated  or  stellate  in  structure. 
H.=5-5 — 6.     G.=3180.      Lustre  pearly.      Color  light  bluish- 
green.     Slightly  chatoyant  on  the  rounded  sides. 

C<mpo»Uion.—{(baL,  Afa)  *Si-f  2(%l,  9e)  5i+8£[=Smca  88*26,  alumina  24*81,  peraocyd 
of  iron  6*81,  lime  19-97,  soda  8-70,  water  746=100. 
Analysis  by  Whitney,  (loa  dt.) :  • 

§i  Si       l^e,UtUe^e      Ca  ]^a  &  £[ 

86-99  26-49  6*48  1990  870  0*40  7'22»100'18. 

In  an  open  tube  yields  water  and  becomes  white.  B.B.  fuses  easily  with  intmneaeanee 
to  a  grayish  blebby  glass.  Soluble  in  muriatic  add,  giving  a  flocky  predpitate  of  dBlea. 
Forms  a  transparent  glass  readily  with  borax,  tinged  with  iron ;  a  Uoe  with  aobalt  iolii- 
tion. 

Occurs  on  the  shores  of  Isle  Royale,  Lake  Siq)6rior,  in  amall  rounded  pebblMi  It  le- 
cetyea  a  fine  polish,  and  may  be  aied  in  jewehy. 
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CHABAZrrE.  Chabesie,  P.  Xw  and  ^.  Schabaait»  TT.  OhabMon,  Hmd.  Lernie. 
Gmelinite,  BrewiUr.  Meaolin.  Hydrolite,  JDe  Dree,  Saroolite^  VtMq,  Fhaodlite, 
BrmL    Ledererite,  Jaekean.    Acadidite,  Alffer  and  Jaekmm. 

Rhombohedral.  R:R=94^46'.  Usual  forms  rhombohedrons 
nearljT  like  cubes,  more  or  less  modified,  double  six-sided  pyramids, 
and  six-sided  pyramids  with  pyramidal  terminations.  R  :  e=:lS7^ 
23',  e  :  e=125o  18';  R  :  a=1260  26j',  R  :  e  (over  a)=830  31',  e' :  e' 
(over  basal  edge,  fie.  2)= 7 1'^  48',  e' :  e'  (over  a  terminal  edge)= 
145^  54'.  The  inclination  of  R  on  a"  (over  a)  in  Gmelinite  (fig. 
3)  is  stated  by  Brewster  at  83°  36',  by  Rose  at  80°  54'. 


r7\ 


Chftbuile,  PhfteoUta. 


Oaelinite. 


lAxjne, 


Compound  crystals :  composition  parallel  with  a,  and  often  sev- 
eral times  repeated,  as  in  figure  4 ;  a'"  :  a'"  (over  the  base) =125° 
12' ;  also  in  twins  compounded  parallel  with  R.  Plane  a  often 
curved  or  striated,  and  a  in  figure  3  horizontally  striated ;  the  edges 
of  the  pvramids,  ^figs.  2  and  3),  often  a  series  of  striae.  Cleavage 
rhombohedral,  ratner  indistinct. 

H.=4— 4-5.  G.=208— 217,  var.  chabazite,  Tamnau  ;  2076, 
2*088,  two  chabazites,  Thomson ;  206,  var.  gmelinite,  Rammels- 
berg,  and  herschelite,  Damour;  2161,  levyne,  Thomson;  2-169, 
ledererite,  Hayes.  Lustre  viXreous.  Color  white,  flesh-red ;  streak 
uncolored.    Transparent — ^translucent.   Fracture  uneven.   Brittle. 

Comp<mHon,-^{ta^  Sa,  fc)»3i*-f-83tlSi*+18tl[;  for  herecheUte,  hydroUte,  and  some 
Urynes,  the  same  withisfi ;  for  the  Paraboro  and  Gkntafsbeig  chabante,  and  also  the 
aaulioUte,  (6a,  ]&a,  &)gi+SS?+e]l  Analyaes :  1,  8,  8,  Hofinann,  (Fogg.  Ann.  xzr, 
496) ;  4,  BerzeUue,  (Afh.  i,  Fyt.  ti,  190) ;  6,  Rammelsberg,  (Handw.  i,  149) ;  6,  Tbom- 
8on,  (Min.  i,  834) ;  7,  Gonnel,  (Edinbi  J.  Sd  1829,  262) ;  8,  Durocher,  (Ann.  d.  Mines,  [81 
xiz,  686) ;  9,  Genth,  (Ann.  d.  Gh.  a  Pharm.  Isvi,  274,  1848) ;  10,  Rammekberv,  (2d 
Supp.p84);  11,  Sngelhardt, (Ann.  d.  Ob.  v.  Phaon.  Izv,  878);  18, 18,  A.  A. Hajaob 
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(Am.  J.  8cl  [2],  i  122);  14.  ArfTedMO,  (JahrMb.  iii,  147);  16, 16,  BerseliiM»  (ib.  146, 
aadr,  216);  17,  Coonal,  (PhO. Hag. t,  50);  18, 19,IUmme]8bav,(Fofl».lzii,  149);  20,  An- 
denoD,  (Jameson's  Jour.  1848, 23) ;  21,  22,  Damoor,  (Ann.  d.  Minea,^],  ix,  888) ;  28»  24, 
VanqiMiin,  (Ann.  d  Mas.  ix  and  xi) ;  26,  Oonnel,  (Edinb.  New  Phil  J.  1888) ;  26,  S7, 
Bammelaberg,  (Po^.  xliz,  211);  28,  29,  Damour,  (Ann.Ch.  Phjs.  [8],  ziv,  97);  80,  A.  A. 
Hayes,  (Am.  J.  So.  zxt,  78) : 

L  ChabatUe,  Acadiolite. 


Si 

^ 

Ca 

Sa 

t 

ft 

1.  Paraboro,  N.  S. 

61-46 

17-65 

8-91 

1-09 

0-17 

19-66,  Pe  0-86=99-79,  Hof. 

2.  Fassathal, 

48*63 

19*52 

10-22 

0-56 

0-28 

20-70—99-91,  Hofmann. 

8. 

4818 

19-27 

966 

1-64 

0-21 

21-10—99-96,  Hofmann. 

4.  Gttsta&beig, 

60-65 

17-90 

9-37 

1-70 

19-90=99-62,  Berxelius. 

6.  Attssiff, 
6.  Kilmalonlm, 

48S6 

18-62 

973 

0-26 

266 

(20-47)^100,  Rammelsbeig. 

48-76 

17-44 

10-47 

1-56 

21*72=99-98,  Thomaoa 

7. 

60-14 

17-48 

8-47 

2-58 

20-88=99-50,  ConnelL 

8.  Faroe, 

47-76 

20-86 

6-74 

2-34 

1-66 

21-30=99*68,  Durocher. 

9.  Annerode, 

47-00 

19-71 

10-68 

0-65 

0-38 

22*29, 3Pe  0-15=100-76,Qentli. 

10.  Parsboro, 

6214 

1914 

7-84 

0-71 

0-98 

19-19—100,  Rammelsbeiv, 
19-65,  %  0-26,  Engelhai^t 

11.  Oiessen, 

48-31 

19-47 

11-01 

1-17 

12.  Acadiolite, 

62-02 

17-88 

4-24 

4-07 

3-03 

18-30=99*54,  Hayes. 

18. 

62-20 

18-27 

6-58 

2-1 

12 

20*52=99-69,       ^ 

IL   Levyne,  Me§olin,  Phaeolite. 

14.  Faroe,  Levyne, 

48-38 

19-28 

8-70 

2-60 

2114=100,  Arf. 

16.      « 

48-00 

20-00 

8-36 

2-86 

0-41 

19-30,  ]!i[g  0-4=99-82,  Ben. 

16.      •*      Me$oUn, 

47-60 

21-40 

7-90 

4-80 

1819=99-79,  Berz. 

17.  Skye,  Levyne, 

46-80 

22-47 

9-72 

1-66 

1-26 

19-51,5  i'e,  Iflfn  0-96=10«^,a 

18.  Lupa,  Phaeolite, 

46-46 

21-46 

10-46 

0-96 

1-29 

19-40=100,  Rammelsberg. 

19.      " 

46-20 

22-80 

10-34 

1-77 

19-05.  %  0-84=100,  Ramm. 
17-98,  Mg  0-14,  3Pe  0-48= 

20.      "            " 

46-63 

19-48 

13-30 

1-68 

1-31 

99-96,  Rammelsbeig. 

21.  Iceland,  Levyne, 

4504 

21*04 

972 

1-42 

1-63 

17-49=99-34,  Damour. 

22. 

45-76 

23-66 

10-67 

1-36 

1-64 

17-38—100-22,  Damour.* 

IIL   OmelinUe,  {Sarcoliie,  Hydroliie), . 

Hertehelite, 

28.  Mont  Maggiore, 

60-0 

20-0 

4-5 

4-5 

21-0=100.  Vauqwlin. 
20-00=98-50,  Vauquelin. 
21-66,  Fe  0-11=98-76,  Oon. 

24.  Castel, 

60-00 

20-00 

4-25 

4-25 

26.  Olenarm, 

48-56 

18-06 

618 

8-85 

0-39 

26. 

46-40 

21*09 

3-67 

7-29 

1-60 

20-41=100-47,  Bammelsbefg: 

27. 

46-56 

20-19 

8-89 

7-09 

1-87 

29-41=100-02, 

28.  Henehelite, 

47-39 

20-90 

0-38 

8-38 

4-39 

17-84—99-23,  Damour.f 

29. 

47-46 

20-18 

0-25 

9*36 

4-17 

17-65=99-06, 

rV.  Ledereritt 

• 

30.  Nova  Scotia, 

49-47 

21-48 

11-48 

3-94 

8-58,  P  3-48,  PeO-14— 98-67, 

Hayes. 

&R  intumesoes  and  fuses  to  a  blebby  glass,  nearly  opaque.    Dissolves  in  muriatic 
when  pulverised ;  and  GmeUnite  gelatinizes. 

The  crystals  oiLevyne,  acompound  form  of  which  is  shown  in  fig.  4,  afford  &Ges  of  the 
three  rhombohedrons  lOd*^  4^  70°  7',  and  79^  29',  of  which  the  last  was  taken  for  tb» 
primary ;  but  all  may  be  Recondaries  to  chabazite.  Omclinitf  included  crystals  present- 
mg  the  form  of  double  six-sided  pyramids,  (figs.  2  and  3).  The  Lederertie  of  JadDND, 
from  Gape  Blomidom,  presents  the  same  form  as  Gmolinite ;  as  Rammelsberg  atatti^  it 


*  Damour  deduces  the  formula  fiSi+SlSi-H^;  which  gives  but  48-68  din.    The 


lime  is  to  the  alkalies  as  6 


f  The  analysis 


Ikalies  as  6  : 1.    He  considers  the  species  distinct  from  OhabaiHe. 
is  alfords  the  fonnula,  (Sa,  |[)*5i'+3Xl3i'+15fl, 
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hai  tlie  Moie  dbiviiiieal  formnk  as  cfaabaaLte,  exoepiing  ooe-thizd  the  amount  <tf  water. 
PhmooUU  alio  has  nearly  the  same  fofm  aa  Omdimte,  (fig.  2).  R :  R  for  Fhaoolite  is 
giren  at  94fl  hj  Breithaupt 

Sfnekilite  oocursin  double  six-sided  pyramids,  with  the  aq^es  at  the  pyramidal  edges 
Iti^  W,  and  the  base  on  the  pyramidia  bees  182o  nearly.  Fracture  vitreoas.  with  do 
traoe  of  deavage,  Damour.  Fuses  slowly  to  a  white  enamel  Attacked  br  acids,  wfaidi 
leafe  a  silioeous  residue.    It  contains  sooa  and  potash  in  place  of  lime,  and  ISitL 

TbeAeadiolUehaB  the  simple  rhombohedral  lorm  of  cfaabaate;  the  color  is  red  thoqgfa 
passing  into  white.  In  some  crystals  it  is  arranged  in  a  tesselated  manner,  the  angbs 
oemg  nearly  colorless. 

Ohabasite  occurs  mostly  in  trap,  basalt,  or  amygdaloid,  and  occasionally  in  gneiss^  sye- 
nite, and  mica  slate. 

Fine  crystallisations  occur  at  the  Faroe  Islands,  Greenland,  and  Iceland,  associated  with 
chlorite  and  stilbite ;  also  at  Aussig  in  Bohemia,  in  a  kind  of  greenstone,  (the  arauttein  of 
Werner) ;  at  Annerode  near  Giessen ;  also  at  the  Oianf  s  Causeway,  Kilmalcolm,  Ren- 
frewshire, Isle  of  Skye,  Ac.  In  Nora  Scotia  it  occurs  in  fine  crystals,  often  highly  modi- 
fied, of  a  wine-yellow  or  flesh-red  color,  and  is  associated  with  heulandite,  analdme,  and 
calcareous  spar.  The  yariety  Levyne  occurs  in  trap  at  the  little  Deer  Park  of  Glenarm, 
Scotland ;  also  at  Skagastrand,  Iceland ;  at  Ihdsnypen,  Faroe,  with  chabazite,  analdme, 
and  Heulandite ;  at  Godhayn,  Disco  Idand,  Greenland,  and  occasionally  in  lar^e  crystab 
at  Hartfield  Moss,  in  Renfrewshire.  OmelinUe  is  found  at  Montecchio  Maggiore  and  at 
Oastel  in  the  Yiceniine,  in  the  cayities  of  amygdaloidal  rocks ;  also  in  the  county  of  An  - 
trim,  at  the  Deer  Park  of  Glenarm,  of  a  white  color,  and  at  the  Island  Magee,  near  Lame, 
of  a  pale  fleah-red.  LedererUe  was  obtained  by  Jackson  and  Alger  at  Oape  Blomidon, 
Kbya  Scotia,  where  it  occurs  in  basalt  associated  with  stilbite,  meso^rpe,  and  analdme ; 
the  crystals  are  usually  implanted  on  analdme  or  stilbite.  Phacolite  occurs  at  Leipa  in 
Bohemia. 

HtnchdiU  occurs  in  the  cayities  of  trap,  at  Ad  Reale  near  Catania,  Sicily,  along  with 
Fhillijwite.  The  crystals  are  generally  aggregated  in  a  manner  similar  to  those  of 
Fkehnite. 

AtadioliU  comes  from  Noya  Scotia,  where  it  was  first  procured  by  Jackson  and  Al^r. 

Ohabante  occurs  both  massiye  and  crystallised  at  the  Paugatuck  stone-quarry,  Stomn^- 
ton,  Oonn.,  associated  with  scapolite,  sphoie,  and  apatite ;  also  of  a  yellowish-red  color  m 
North  Kiliingworth,  on  the  Essex  turnpike  ;  at  Hadiyme,  Conn.,  on  gneiss ;  in  syenite 
at  Charlestown,  Mass. ;  also  at  Chester,  Mass.,  in  amygdaloid ;  at  Bergen  Hill,  N.  J.,  in 
small  crystals  sometimes  haying  the  edges  and  angles  rounded ;  and  in  the  same  rock  at 
Piennont,  N.  T. 

Phacolite  has  been  reported  from  New  York  Island. 

HATDXNm,  OZeave^ondL— This  is  probaUy  nothing  but  chabazite.    Leyy  reports  the 
crystals  as  oblique  riiombic  prisms,  with  r :  M=96o  6',  and 
M :  M=98o  22^    They  are  often  compounded  as  in  the  fisxire. 
Hm  Instre  ia  yitreous,  and  the  color  a  brownish,  greeni^  or 
wine-yellow. 

OompotUUm, — ^According  to  Delesse,  (Reyne  Scientifique 
xxy,  107);  and  Silliman,  (Last  Edit  617) :  

Bi49*5,    Si  and   9e  28*5,  Ca  0*27,    fig  trace,    ]^  0*25,    tL  21*0=:99'2.  D. 
56-8S,  "  12*84,  Je  8*04,        8*42,  8*96,         2*89,  8*90=100*88,  S. 

It  occurs  coating  homblendic  gneiss  in  fissures  at  Jones'  Falls,  a  mile  and  a  half  from 
Baltimore.  The  crystals  seldom  exceed  a  line  in  length,  and  are  nearly  rhombs  in  shape. 
7%ey  are  usually  coated  with  a  broimish-green  hydrate  or  iron,  whidb  is  easily  separated, 
and  leayes  the  surikce  smooth  and  bright  Oocanooalljr  crystals  are  met  with,  consisting 
idmlly  of  this  hydrate  of  u-on.  The  haydenite  is  assodated  with  heulandite  in  minute 
crystals. 

CAPoaciANm,  8av%,  Anderson,  Jusnaaoa'BJovr^  1842,  p.  21.— Grayish-red,  and  forming 
radiating  masses. 

Comp<>K<f<>ri.~.Perhaps  Ca^5iH-8SlSi*-f  9fi[,  or  a  diabasite  with  half  the  usual  water. 
More  exactly  2CaSi-|-&l'5i'-HH=^ilica  51*98,  alumina  2811,  lime  12*81,  water  12*15. 
Analysis  by  Anderson: 

Si  52*8,    Si  21*7    3PeO*l,    Ca  11*8,    AgO^    K 11,    tiA(y%    fi  18*1=100^. 

From  Tuscany,  near  Monti  Catini. 
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ZEAGONITE,  GimatuH.    QwmaaaSa^  Beud.    Abnate,  BreuMc 

Probably  dimetric.  In  octahedrons,  either  separate  or  clustered 
into  mammillated  forms  with  a  dnisy  surface ;  A  :  A  basal  92^  dO', 
pyramidal  118^  80',  Marignac. 

H.=4*5.     6.=2'265.     Bluish  white,  grayish,  reddish.     Lustre 

splendent.    Transparent  to  translucent. 

♦ 

Cbmpon^tofk— (Ca,  &)  'Si+2£Si+9£L  Analysis  by  Marignac,  (Ann.  Ch.  F^  st, 
41): 

Si 86-88,        3fcl 27-28,        Ca  18-12,        4286,        fl  2110=100*18. 

» 

Baaily  disBolyes  in  adds.  At  lOOo  0.  yields  one  third  of  its  water.  RB.  whiteai^ 
intmneeoes  much,  and  melts  to  a  milky  glass. 

Occurs  at  Capo  di  Boye  near  Rome,  associated  with  phillipeite,  and  often  the  latter  it 
ioTolyed  in  the  grouped  crystallizatioos  of  the  former.  Hie  crystallioe  snrftcee  of  the 
octahedrons  are  not  eyen  and  afforded  Marigilac  yery  yariable  angles ;  he  foimd  the  a^gle 
at  the  base  to  yazy  finom  98^  80'  to  89o,  and  the  pyramidal  ec%es  from  117^  to  1220; 
he  consequently  was  not  fully  assured  that  the  base  was  square.  The  faces  of  the  cir3r8- 
tals  neyer  haye  the  stris  of  those  of  phillipsite,  and  the  mammillated  specimens  are  not 
wdmnnar  within :  moreoyer  phillipsite  does  not  lose  any  of  its  water  below  100^.  KobdU 
analysed  the  mineral  with  a  different  result,  (J.  t  pr.  Chem.  xyiii,  105),  and  his  spedmen 
IS  supposed  to  haye  been  a  mixture  of  the  two  species.    He  found 

Bi 42-60,        Si  25-60,        Oa  750,        46-80,        fl  1766=100^6^ 

Garpt  must  haye  examined  some  other  species^  (^^W*  ▼>  Vl^). 

ANALCIME.    Oubizit^  W.    Ouboite,  Breit,    Anabdm,  L, 

Monometric.  Prevalent  form  the  trapezohedron,  fig.  16,  pi.  1 ; 
also  figs.  14,  15,  2,  and  2  and  5  combined.  Cleavage  cubic,  in 
traces.     Also  massive  granular. 

H.=5 — 5-5.  G.=2068,  Haidin^r;  2-278,  Thomson.  Lustre 
vitreous.  Streak  white.  Color  white ;  sometimes  colorless  ;  occa- 
sionally grayish,  greenish,  yellowish,  or  reddish-white.  Transparent 
— ^nearly  opfique.  Fracture  imperfectly  subconchoidal,  uneven. 
Brittle. 

Com;)o«t/ion.— ^a^i'-f  8SlSi'+6d=Silica  6608,  alumina  22*96,  soda  18-97,  water 
8*04.  Analpes:  1,  2,  H.  Rose,  (QUb.  Ann.  Ixxii,  181) ;  8,  Henry,  (Pogg.  xlyi  264); 
4,  Connel,  (Edinb.  J.  ScL  1829,  262) ;  6,  Thomson,  (Mia  i,  488);  6,  Awdejew,  (Pogg.  ly, 
107);  7,  8,  Riegel,  (J.  £  pr.  Chem.  xl,  817) ;  9,  G.  T.  Jackson,  (conmiunicated): 

&  j^a       Ca        £[ 

22-99  18-68  8-27=99-91,  Rose. 

21-98  18-78  8-81=100-99,  Rose. 

22-68  11-86  0^6  9O0,  t  0-66=101-68,  Henry. 

22-28  18-71  8-22=99-28,  ConneL 

28-00  14-66  7-90=101-15,  Thomson. 

28-66  14-28  8*26,  fc,  Ca  ^r«k?<f=101-20,  Awd. 

23-16      6-46     6-63  800, 3Pe  0-10=100-88,  RiegeL 

24-00      6-46      6-82  800, 3Pe  0-16=10064,  RiegeL 

22-40      8-62     8-00  9-7 0=97 '02,  J.      G.=2-26— 2-«6. 


Si 

1.  Fassathal,  6612 

2.  "  66-47 
8.  Blagodai,  Ouboite,  67*34 
4.  Kilpatrick,  5507 
6.  Oiant^s  Causeway,  56-60 

6.  Breyig,  66-16 

7.  Neiderkirchen,         67*60 

8.  «  56-12 

9.  Michigan,  6840 


RB.  fuses  on  charcoal,  without  intumescence,  to  a  clear  blebby  glass.  Gelatiniaas  m 
muriatic  acid.    Tinges  flame  yellow. 

A  yariety  of  this  species,  haying  the  last  two  forms  aboye  mentioned,  has  been  called 
SareoUe  ;  and  the  CfubaUe  of  Breithaupt  has  a  simikr  form,  a  greenish-gray  color,  with 
distinct  deayage.    G.=2-24 — 2-28. 

The  Oydopean  Islands,  near  Catania  on  the  Sicilian  coast,  afford  peDiicid  crystals  of 
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this  Bpeciee,  of  the  form  in  figure  14 ;  also  the  Tyrol;  trapeiohedrsl  ajMti  ooeor  in 
DomMrtoDshire,  the  Kilpatrii^  Hills,  QleD  Faig ;  they  are  ffeaaenXtj  <iWg>^  mm!  aaiiie- 
times  have  a  diameter  of  three  or  four  inches.  Other  locahties  are  the  Faroe  Islands, 
loehuid,  the  Vioentine,  where  it  oocnrs  in  amygdaloid,  basalt,  and  trap,  with  pfehmte, 
chabazite,  apophyllite,  <lcc  At  Arendal  in  Norway,  it  occurs  in  beds  of  iron  ore ;  and  at 
Andreasberg  m  the  Hartz,  in  silver  mines. 

Nova  Scotia  affords  fine  specimens  of  this  mineral  (>Tstals  of  the  forms  in  figures  14 
and  16,  plate  1,  occur  at  Bergen  Hill,  New  Jersey.  T^e  gneiss  near  Yookera,  West- 
chester Co,  N.  T.,  affords  small  trapezohedrons.  Analdme  occurs  also  at  Perry,  Mjuml 
with  apophyllite,  in  greenstone,  and  abundant  in  fine  crystals,  with  prehnite,  datholite,  add 
calc  spar,  at  KeVenaw  Pt,  Lake  Superior. 

The  name  Analdme  is  from  draXxtf,  weak^  and  alludes  to  its  weak  electric  power  when 
heated  or  rubbed. 

The  CltUhalite  of  Thomson,  (Min.  i,  889),  occurs  in  flesh-red  vitreous  crystals  in  amygda- 
loid at  the  KUpatrick  Hills.    H.=8*5.    O.— 2166.    Opaque  or  snbtransloeent.    Fragile. 

Composition : 

§151-266,    2128-560,    9e  7806,    ^a  5*180,    lilg  1*288,    £[  10*55 8=s99D48. 

Bertelins  is  a  doubtful  species,  found  in  minute  white  vitreons  crystals,  slightly  tnot- 
looent,  along  with  black  garnet  in  an  augitic  rock  near  La  Rkia,  in  the  Ronian  States. 
Fuses  with  difficulty  to  a  pale  glass.  Qelatinizes  with  acids»  (Necker  de  SauasofB, 
Leonh.  Jahrlx  ii,  441). 

PREHNITE,  Werner.    Konpholite.    Eddith.    Chatonite,  Emnwm, 

Trimetric.  M  :  M=990  56',  M  :  «=130°  2', 
P  :  a=106°  30',  e  :  a=168'^  30'.  Cleavage  basal, 
distinct.  Tabular  crystals  often  united  by  P,  pro- 
ducing what  appears  to  be  a  single  crystal  broken  in 
several  places,  and  somewhat  rounded  at  its  extrem- 
ities. Oiten  reniform,  ^lobular,  and  stalactitic  shapes, 
with  a  crystalline  surface.  Structure  columnar  or 
lamellar,  strongly  coherent ;  also  compact  granular 
or  impalpable. 

H.=6 — 6-5.     G.=2-8— 2-963.     Lustre  vitreous, 

excepting  P,  which  is  pearly.    Color  various  light ^^ 

shades  oi  green,  passing  into  white  and  gray.  Subtransparent — 
translucent ;  streak  uncolored.  Fracture  uneven.  Somewhat 
brittle.     Pyroelectric. 

a)m|Mm<um.--Ca*Si+2lSi+]S[===^ilica  44*05,  alumina  24*50,  lime  27*16,  water  4*29 
=100.  Analyses :  1,  2,  Gehlen,  (Schw.  J.  iii,  171) ;  3, 4,  5,  Walmstedt,  (Jahresb.  ▼.  217); 
6,  7,  Thomson  and  Lehunt,  (Min.  i,  275) ;  8,  Regnault,  (Ann.  d.  Mines,  fs],  py,  154) ;  9, 
Amelung,  (Ramm.  2d  Supp.  118);    10,  11,  Leonhard,  (Poeg.  liv,  579): 


Si         M  9e 

1.  Tyrol,  48-00  28*25  200 

8.  TVrol,  Faasa,  42*88  21*50  800 

8.  m.  Bhmc,  Koupk  44*71  28*99  

4.  Dumbarton,  4410  24*26  

5.  Sddlbrs,  4808  19*80  6*81 

6.  Glasgow,  ^rrwn,       48*60  28*00  2*00 

7.  OUttgow,  white,       4305  23-84  

8.  Boorg  dOisans,       44*50  28*44  4*61 


Ca 

26*00 
26*50 
25*41 
26-48 
26-28 
22*88 
2616 


a 


4*00,  ]fifn  0*25=98*50,  Geh. 
4*62,  iSia  0*25=98*76,  Geh. 
4*45,  fin  0*19, 1'e  1*25«^100,  Walm. 
4*18,  *e  0*74=99*71,  Wahn. 
4*48,  fin  0-16=100*20,  Wahn. 
6^40=97*88,  Thomson. 
4*60,  ]6*e  0*64,  iin  0*42,  £  and  JTa 
l-03=99*74,  Lehunt 
28*47    4*44=100*46,  R. 


9.  Radanthal,  Harts,  44*74    18*06    7*88    27*06    4*18,  ]!^a  1*08=102*40,  Amehnw. 

10.  NiedeiUrGiien,      (  42*50    80*50    Qr04    22*57    5*00,  &  0*08=100*64^  iM^ardT 

11.  pseudomorphs,  (  44*00    28*50    0*04    22*29    6*00,  t,  0*01=100*8^  LecnhinL 
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RR  on  charcoal  froths  and  melts  to  a  slag  of  a  lisht-green  color.  With  borax  a 
transparent  bead.  In  dilute  muriatic  acid  dissmyes  bIowTy,  without  gelatinizing.  Kcwph' 
oUie,  which  often  contains  dust  or  vegetable  matter,  blackens  and  emits  a  burnt  odor. 

Plrehnite  was  first  found  at  the  Cape  of  Qood  Hope  by  Colonel  Prehn,  after  whom  it 
wtm  named  by  Werner.  It  has  since  been  discorered  at  numerous  places  in  Europe,  in 
Ana,  and  America,  in  granite,  gneiss,  and  trap  rocks. 

At  St  Christophe,  in  Dauphmv,  it  is  associated  with  axinite  and  epidote ;  it  also  oe- 
em  in  the  Fassa  valley,  Tyrol,  m  Salzburg,  at  Frislde  Hall  and  Campsie  in  DumbarUm- 
■faire,  and  at  Hartfield  Moss;  in  Renfrewalure,  in  veins  traversing  trap,  associated  with 
aoaldme  and  thomsonite ;  also  at  Corstorphine  Hill,  the  Castle  and  Sausbury  Crag,  near 
Edinburgh. 

In  the  United  States,  finely  crystallized  specimens  have  been  obtained  at  Farmington, 
Woodbarr,  and  Middletown,  Conn.,  and  West  Sprin^eld,  Mass.,  and  Patterson  and 
Bergen  ffill,  N.  J.  It  occurs  in  small  quantities  in  gneiss,  at  Bellows  Falls,  Vt,  and  in 
sy^te,  at  Charlestown,  Mass.,  Milk  Row  quarry,  often  in  minute  tabular  crystals,  asso- 
ciated with  chabazite  ;  abo  at  Palmer  (Three  River)  and  Tumer^s  Falls  on  the  Connecti- 
oaty  Mass.,  in  greenstone,  and  at  Perry,  above  Loring's  Cove,  Maine  ;  on  north  shore  of 
Lake  Superior,  between  Pigeon  Bay  and  Fond  du  I^ ;  and  in  large  veins  at  Eewenaw 
Point,  Lake  Superior,  and  often  there  including  strings  or  leaves  of  native  copper. 

Handsome  polished  slabs  of  this  mineral  have  been  cut  from  the  masses  brought  from 
China. 

The  Anhydrou9  Prehnite  of  Whitney  (Boet  Jour.  Nat  Hist  v.  487)  is  described  as 
having  the  constitution  of  prehnite,  without  the  water.  It  occurs  massive  and  oompM^ 
with  traces  of  a  radiate  or  lamello-radiate  texture  in  the  mass.  Color  white,  with  a  tmge 
of  green ;  lustre  vitreous ;  translucent    H.=:6.    Q.=2'881.    Whitney  obtained  (loc.  ctt) 

Si  4612,         3tl  and  a  Uttle  Pe  26-91,         Ca  27*08,         Sa  0*86=99-91. 

lliis  mineral  has  since  been  examined  by  Dr.  C.  T.  Jackson,  (as  communicated  to  the 
mthor),  who  finds  it  to  contain  in  two  trials  4*7  and  4*15  per  cent  of  water ;  and  accord- 
ing to  an  examination  by  Mr.  G.  J.  Brush  in  the  Yale  Laboratory,  the  amount  of  water  is 
4*866  per  cent  The  mineral  appears  therefore  to  be  identical  with  ordinary  prehnite.  It 
occurs  with  woUastonite  and  cnlorastrolite  at  Kewenaw  Point  and  Isle  Koyale,  Laka 
Superior,  and  is  often  implanted  in  the  former  of  these  minerals. 

HuRONirE,  (Thomson,  Min.  i,  384). — In  spheroidal  masses ;  granular  or  with  an  imper- 
fect cleavage.  H.=8'26.  G.=2'86.  Lustre  pearly  to  greasy.  Color  light  yellowish- 
green.    Streak  gray.    Translucent 

Composition. — According  to  Thomson  : 

5i  46*80,        Xl  33*92,        t'e  6  82,        Ca  804,        S[g  1*72,        fi  4*16=:97-96. 

Infusible.  With  borax  a  greenish  glass.  Not  attacked  by  adds.  From  the  vicinity 
of  Lake  Huron. 

CARPHOLITE,  W.    Karpholith. 

In  radiated  and  stellated  tufts  ;  fibres  rather  incoherent. 

H.=5— 5-5.  G. =2-935,  Breithaupt ;  2*9365,  Stromeyer.  Lustre 
silky,  glistening.  Color  pure  straw-yellow  to  wax-yellow.  Opaque. 
Very  brittle. 

Cbm;)o«V*on.— (^e,fin)  *Si+8Xl§i-f  6]6[.  Analyses :  1,  Stromeyer,  (Untersuch.  410) ; 
2,  Steinmann,  (Sdiweig.  Jour,  xxv,  413) : 

gi  ^  Mn  ^e  £[ 

1.  8616        28*67         19*16        229        10*78,        Ca  0*27,  HP  1*47=98*79,  Strom. 

2.  87*53        26*47        18*83         11*36,        Pe  6*27=99*96,  Steinmann. 

B.B.  intumesces,  whitens,  and  fuses  slowly  to  a  brown  opaque  mass.  With  booraz 
forms  a  transparent  glass,  whidi,  in  the  outer  flame,  assumes  an  amethystine  color;  in 
the  reducing  name,  beoomee  greea    Hardly  attacked  by  adds. 

Occurs  in  minute  diyergent  tufts,  disposed  on  granite,  along  with  fluor  and  rauic»  in 
the  tm  mines  of  Schlackenwald.  It  was  named  by  Werner,  in  aUnaioo  to  its  color»  from 
capfof,  Hraw. 
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ALGEBm;  T.  8,  Hunt,  Am.  J.  ScL  2d  series,  viii,  108. 

Monoclinic.  In  rhombic  prisms,  long,  slender,  and  imbedded ; 
M :  M=94  :   sometimes  with  the  lateral  edges  replaced. 

H.=8 — 3-5.  G.=2-697— 2-712;  coarser  crystals  2-948.  Lustre 
vitreous  or  partly  subpearly.  Color  straw-yellow,  chaoginff  on  ex- 
posure to  brownish-yellow.  Translucent.  Brittle.  Friable  after 
exposure. 

€(mpo9Uum.^ti,  ]Stg)Si+(^  9e)*Si*+8£[=SiUca  51*45,  alimmia  27*19,  perosyd  of 
iron  2*18,  magnesia  115,  potash  10*51,  water  7*52^100.  Analysis  by  T.  8.  axmi,  (loc. 
dt): 

Si        £1      9e      fig      £:        tL 
A.  Result  obtained,    49*82    24*91     1*85    115     10*21    7*57,0*  2*20,  Cl*74=99*45. 
R  Same,CaCexcL    52*16    26*08     1*94    1*20     10*69    7*92=99*99. 

In  a  matrass  yields  mncfa  water.  B3.  intomesoes  and  at  a  high  temperatore  loses  to 
a  white  porous  enamel    With  cobalt  solution  a  fine  blue  frit 

Occurs  disseminated  singly  in  granular  limestone,  in  Franklin,  Sussex  Co.,  N.  Jersey, 
in  slender,  often  curving  crystals,  sometimes  two  or  eyen  three  inches  long,  and  never 
more  than  one-eighth  of  an  inch  thick. 

Hr.  Hunt  gives  the  formula,  (according  with  Gerhardf  s  system). 


1 


5SiOM-4HO-f  K0+  6^Al/?0+ AFe/?0=68iO»+ 1 2M0, 

which,  taking  silica  as  SiO,  becomes  Si*M^*,  a  typical  form  among  the  silicates,  as  laid 
down  hv  Laurent  Calcdated,  it  afifords  Silica  52*08,  alumina  26*11,  potash  10^  pei^ 
oarrd  of  iron  and  magnesia  2*45,  water  8*S8:=99*85. 

'Tbm  species  di&rs  in  mode  of  occurrence  from  the  true  zeolites,  being  an  imbedded 
mineral,  disseminated  through  limestone. 

LIEBNERITE,  2£a/rignac, 

In  hexagonal  prisms.     Cleavage  not  distinct. 
H.=d'5.    G. =2*814.    Lustre  somewhat  greasy.    Color  green- 
ish-gray.    Fracture  splintery. 

Compontion. — ^fi^'-|-6£lSi+H.    Analysis  by  Marignac : 

Si  44*66,    3fcl  86*51,    f  e  1*75,    flg  1*40,    t9*90,    Sa  0*92,  fl  and  C  4*49=99^8. 

In  a  matrass  yields  a  little  water.    B3.  whitens  and  intumesces,  but  does  not  fuse  to 
a  globule. 
From  a  red  feldspar  porphyry  at  Mount  V  iesena,  Fassa  valley. 
It  is  said  to  resemble  the  species  Rosite,  and  also  the  Gieseclote. 


b.  Anhydrous  Silicates  of  Alumina, 

KYANTFE.    Oyanite.    I>isthene,  K    Sappune.    Rhostizite.    Fibrolite,  Bawmon. 
BufiDoLdte.    Xenolite,  NorderutibUL    Sillimanite,  Bowen, 

Triclinic.  P :  M  (Kyamte)=980  16',  P :  T=100°  50',  M :  T=: 
106^  15'.  Crystals  usually  long  and  slender ;  flattened  nearly  rec- 
tangular prisms,  and  sometimes  with  the  lateral  edges  replaced,  (Ky- 
anite),  M  :  d=145«>80',  T  :  c=140«>45',  T :  fc=122<>40',  M :  «=131o 
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5' ;  c :  «=960  gy,  P  :  6=98°  58^,  P  :  ^=96°  42',  and  83°  8' ;  also 
rhombic  prisms  (Sillimanite)  formed  of  the  planes 
e  and  6  with  the  angle  e  :  ^=:98^,  but  varying  to 
110^  and  larger  when  the  faces  are  much  striated ; 
P :  «=  105^  P :  a=  133°  30',  €  :  a=  120°  30^ ;  P  :  a 
=132°,  D.,  (but  only  approximations,  as  the  ter- 
minal planes,  as  in  kyanite,  were  rough  and  un- 
even.) Cleavage  perfect  parallel  with  the  longer 
diagonal  in  Sillimanite  and  the  smoother  lateral 
surface  in  kyanite  ;  often  affording  brilliant  surfa- 
ces.    Also  compact  or  loose  fibrous  ;   and  columnar  massive. 

H.=6 — ^7-25.  G.=3-569,  white  kyanite;  3*675,  blue  transpar- 
ent; 3*124,  from  Roraas ;  3*661,  Tyrol,  Erdmann  ;  3*238,  silliman- 
ite of  Norwich,  Dana  ;  3*259,  ib.  ol  Yorktown,  Norton ;  3*2 — 3*6, 
bucholzite ;  3*58,  xenolite  ;  3*239,  bucholzite  of  Chester,  Del.,  Erd- 
mann.  Lustre  vitreous — pearly.  Color  blue,  white,  blue  with 
white  margins,  hair-brown,  grayish ;  also  gray,  green,  black.  Streak 
uncolored.     Translucent — transparent. 

Va&ixties. — Kyanite  is  generally  in  bladed  crystaUixaiions,  though  occasionally  in  short 
prisms ;  and  these  prisms  or  blades  are  botmded  by  the  planes  M  and  T,  with  cleai^JSV 
parallel  to  the  larger  face.  The  specific  gravity  is  usuaUy  between  8'5  and  8*7.  Tn« 
prevalent  color  is  a  pale  blue,  which  is  often  deeper  along  the  middle  of  the  prisms.  The 
crystals  may  often  be  easily  scratched  on  the  lateral  surface  while  they  are  very  hard  od  the 
extremity  r. 

Sillimamte  presents  a  pale  brown  color,  and  occurs  in  rhombic  prisms  with  cleavage 
perfect  in  the  oirection  of  the  longer  diagonal  There  is  a  passage  into  a  fibrous  com- 
pact variety.    G.=:8'2— 8-3. 

Bucholzite  and  Jibrolite  are  generally  fibrous  massive,  sometimes  approacliing  distinct 
prisms,  like  those  of  sillimanite.  The  lustre  approaches  adamantine  as  in  sillimanite. 
The  colors  are  grayish,  whitish  and  pale  brown.  Q.==S'193  — 8-6.  Xenolite  does  not  di£fer 
from  budiolzite. 

Compositum. — &'Si*=Silica  37*5,  alumina  62*6,  Kyanite.  Sillimanite  in  many  analy- 
ses gives  the  same  formula;  and  so  also  bucholzite  and  the  fibrolite  of  Boumon,  aocora- 
ing  to  Silliman,  Jr.  The  larger  part  of  the  analyses  of  bucholzite  give  more  silica  and 
a&rd  the  formula  £l§i=:Silica  47*35,  alumina  52*65.  Bowen's  and  Hayes's  analyses  of 
sillimanite  correspond  nearest  to  il!^^i*=Silica  42*85,  alumina  57*15.  The  author  has 
shown  in  another  place  that  the  different  formulas  i^'Si*,  %3i,  £l*3i*,  are  closely  relar 
ted  in  atomic  volume,  and  therefore  the  existence  of  distinct  compounds  is  fully  as  proba- 
ble as  that  chemists  have  erred.  But  more  investigation  is  required  before  these  com- 
pounds can  be  separated  in  a  satisfactory  manner. 

Analyses : — I,  of  Kyanitk. — 1,  Saussure,  Jr.,  (Obe.  Phys.  xxxiv,  218) ;  2,  Laugher,  (Ann. 
du  Mus.  V,  17);  8—6,  Arfvedson,  (K.  V.  Ac  H.  1821,  i,  148,  and  Schw.  J.  xxxiv,  208); 
6,  Roeales,  (Pogg.  Iviii,  160) ;  7,  Marignac,  (Ann.  Ch.  Phys.  xiv,  49) ;  8,  9,  A  Erdmann, 
(Jahresb.  xxiv,  811) ;   10,  Jacobson,  (Pogg.  Ixviii,  416). 


n,  of  SiLLniAJOTK. — 11,  Bowen,  (Am.  J.  Sci.  viii,  113);  12,'rtiomson,  (PhiL  Hag.  xxir, 
686) ;  13,  Hayes,  (Alger's  Min.  p.  601) ;  14,  Muir,  (Thomson's  Min.  i,  424) ;  15,  Connel, 
(Jameson's  J.  xxzi,  282) ;)  16,  Norton,  (last  ed.  of  this  work,  878) ;  17,  Staaf,  (Jahresb. 
XXV,  348) ;   18,  R  Silliman,  Jr.,  (Am.  J.  ScL  [2],  viii,  886). 

in,  of  Bucholzite.— 19,  Brandos,  (J.  de  Pharm.  xci,  287) ;  20,  Thomson,  (Wn.  i,  285) ; 
21,  A.  Erdmaim,  (K.  Y.  Ac.  H.  1842, 19) ;  22,  Komonen,  (Act.  Soc  Scl  Feonioa,  i,  878» 
and  Pogg.  Ivi,  648) ;  28,  B.  Silliman,  Jr.,  (Am.  J.  So.  [2],  viii,  886). 

IV,  of  FiBBOLTrx.— 24,  26,  B.  Silliman,  Jr.,  (Am.  J.  Sci.  [2],  viii,  888) ;  27,  YtmiMni, 
(J.  Acad.  Nat  ScL  Philad.  vi,  41) ;   27,  Chenevix: 
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DESCRIPTIVE  MINERALOGT. 


L  Kyamte. 

54*50  6-00,  da  2*02,  Ag  2*80,  fi  and  loss  4-56=100,  & 

55-50  2-76,  Ca  0*50,  fl  O-75=98-0O,  Laogier. 

68-8  — =100^,Arf7edflOD. 

64-89  c=r99-22. 

64-7  =101-6,         « 

6811  1 19=100-97,  Resales. 

62*66  0-84=100HK),  Marignac.    G.«8-6. 

61-86  0-52,  Ou  0-19=96-97,  Erd.    G.=8-124. 

62-09  0-71=100-16,  Erd     G.=8-661. 

62-60  108— 100-98,  Jacobsoa    G.=8-678. 

II.  Sillimanite. 

56-111  1-999,  S  0-510=99-286,  Bowen.    G.=8-410. 

49-50  4-55=99-70,  Thomsoa 

54-90  1-10,  <5a  0-81,  i/[g  0-4=99-81,  Hayes. 

85-106  7-216,  Zr  18-510=99502,  Muir. 

58-94  0-99=96-68,  Conoell. 

62-750  2-287=102-789,  Norton.* 

58-622  2-174,  Mg  0*898,  H  0-428=98-984,  Staat 

62-411  =100064,  Sillimaa 

IIL  Biteholzite. 

50-0      2-5, 1. 1-5=100,  Bnindes. 

52-92  ^rA;e=99-32,  Thomson. 

58-88    0-74=99-67,  Erdmann=5l*Si'.    G.=3-239. 

62-54     =99-98,  Komonen. 

64-48     —  iL%  0-52=100-910,  Saiimaa 

IV.  rtbrolite. 

S4  Oaniatic,f  86-309  62*415  iSg  0-702=99-426,  Silliman. 

25.  BrandywineSpr.  86159  68-525  =99684,  Silliman. 

«6.  "  42-77     55-50  =9827,  Vanuxem. 

87.  Canatic  88*00    5825  0*75=97*00,  Cheneviz. 

B.B.  alone  unaltered.  With  borax  slowly  fiises  to  a  transparent  colorless  glass.  With 
cobalt  solution,  a  dark  blue. 

The  ziroonia  found  in  sillimanite  by  Muir  has  not  been  since  detected ;  the  amount  in 
Muir's  analysis,  added  to  that  of  the  aliunina  and  perozyd  of  iron,  gives  the  same  sum  as 
other  analyses  obtain  for  the  alumina  alone. 

Klaproth  found  48  Si,  55  ^  0*5  9e  in  the  Kyanite  of  Airolo,  St  Gothard ;  and 
Vaniaem  42-56  Si,  57-00  Si,  in  that  of  Chesterfield,  Moss. 

This  species  occurs  principally  in  gneiss  and  mica  slate.  Transparent  crystals  of 
Kyanite  occur  at  St  Gothard  in  Switzerland ;  at  Greiuer  and  PfitBch  (Rhoetizite  or  white 
yariety)  in  the  Tyrol ;  also  in  Styria,  Carinthia,  Bohemia ;  at  Pontivy,  France ;  Villa  Riu» 
Sooth  America. 

In  Massachusetts,  at  Chesterfield,  it  occurs  with  garnet  in  mica  slate;  Worthingtoo 
and  Blanford  in  good  specimens.  In  Connecticut,  at  Litchfield  and  Washington  in  large 
rolled  masses  wiw  corundum  and  massive  apatite ;  at  Oxford,  near  Humpl^eysville,  m 
mica  slate.  In  Vermont,  at  Thetford  and  Salisbury.  In  fine  specimens  near  Philadel- 
p^iia,  on  the  Schuylkill  road  near  the  Darby  bridge ;  it  also  occurs  near  the  Schuylkill  on  the 
Bidffe  road,  back  of  Robin  Hood  Tavern*,  also  at  LeiperviUe ;  at  East  and  West  Bran- 
fcraand  Darby,  Chester  Co. ;  at  Morris's  Ferry,  Delaware  Co.  In  Maryland,  dghteen 
laflfiB  north  of  Baltimore,  at  Scotf  s  mills ;  near  Wilmington,  Delaware ;  m  Willis's  Mi» 


Si 

1.  80-62 

8.  88-50 

8.  Roraas,  Norway,  86*4 

4.  St  Gothard,  84-88 

5.  "  86-9 

6.  "  86-67 

7.  «  86-60 

8.  Roraas,  84-40 

9.  Tyrol,  8786 
10.  Greiner,  Tyrol,  87-80 


11.  Chester,  Ct,  4266 

12.  «  45-65 
18.          "  42-60 

14.  "  88-670 

15.  «  86-75 

16.  Fairfield,  N.  Y.,     87*700 

17.  Chester,  Ct,  87*862 

18.  •*  87-668 


19.  Tjtq\  46*0 

SO.  Chester,  Pa.,  46*40 

21.         «  40*08 

28.  Xenolite,  47*44 

28.  Chester,  Pa.,  85*96 


*  In  Pro£  Norton*s  analysis,  as  he  has  recently  stated,  the  excess  of  alumina  was  proba- 
b^onrim;  to  the  presence  of  aluminate  of  potassa,  which  remained  with  the  alumina  after 
•HwrnHiM  tfie  perojnrd  of  iron  by  oaustic  potassa ;  subtracting  this  excess  the  analysia 
coiTeapoMi  to  tboae  Vf  SiIBinan. 

\  Qm  ff  BoanMfB  own  speciiiieiis;  recdved  by  C<d.  Gibbs  (from  whom  the  Yale 
CMlMl««iobtaloed)firoiii  Oount  BounioQ  himaelt 


ALUMINA. 
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BaddngliAm  Oa»  and  two  xnilet  nortii  of  ChancdTurrilla,  SpoCs^lvania  Go,  Ya.  Id  North 
Oaroliitt,  oo  the  road  to  Cooper's  gap  in  Rutherford  Co,  and  m  linooln  Ckx^  near  Crow- 
der's  Mtn.  In  short  crystals  at  Bellows  Falls,  Y t,  in  gneiss,  at  Westfield  and  Lancaster, 
Mass^  and  at  Jaffirey  on  the  Monadnock  Mt,  N.  H.  A  black  yarietj  associated  widi 
mtile  oocors  in  Nortn  CaroliiML 

SiUmumite  ooeora  in  slender  pnsnis  often  flattened  and  striated,  thickly  tnnmnng 
qusrta  id  a  rein  of  gneiss  stOhester,  Codil,  near  Saybrook;  also  at  the  fills  of  the  Yanti^ 
near  Korwich,  Coon^  associated  with  minnte  zireoos  and  monaiite.  Prisma  half  an  inch 
in  diamster  are  occasionally  met  with.  It  also  oocurs  in  the  town  of  Yorktown,  West- 
chester Oo,  N.  Y.,  about  ten  miles  northeast  of  Sii^  Sing^  near  the  road  leading  from 
Pine's  Bridge  to  Yorktown  Poet  Office,  associated  with  monaste,  tremoUte,andmagnetio 
iron ;  the  crystals  are  distinct  and  often  run  through  the  iron  ore. 

BtickoUUe  was  origmallf  obtained  from  Fassa  in  the  Tyrd.  A  similBr  Tariety  ooenrs 
at  Chester,  Pennsylyania,  m  the  Delaware,  near  the  Queensbory  forae ;  at  Ooneord  and 
Birmin^iam,  Chester  Co. ;  at  Brancfywine  Sprinn,  Delaware ;  in  Monroe,  Oraiw  Co, 
N.  Y. ;  at  Humphreysyille,  Conn. ;  Woroeeter,  lues.;  in  Aston  and  Leipenrille^  Pl^  ap- 
proaching the  Sillimanite. 

Xmolite  is  from  Petershofl;  in  Fhdand. 

Kyanlte,  when  blue  and  transparent^  and  in  sufficiently  large  pieces,  is  employed  as  a 
gem,  and  somewhat  resembles  sapphire.  The  name  is  from  nav^Sy  blue.  The  nama 
tappare  arose  from  a  mistake  by  Saussure  in  reading  a  label  of  this  mineral  on  which  it 
was  called  sapphire.  Sillimanite  was  named  in  honor  of  Prof.  Silliman  ;  and  IntehMit 
after  Buchola. 

Hie  Mbnroliie  of  Silliman,  Jr.  (see  page  295)  has  a  resemblance  to  kyanlte,  but 
contained  a  small  percentage  of  water.  Exduding  the  water,  whidi  we  think  should  not  be 
estimated,  its  constitution,  as  ascertained  by  Silliman,  corresponds  to  Sl*3i*=Siliea  41'81(, 
alumina  58*16.  Less  than  one  per  cent  of  water  hais  been  found  in  other  specimens  by 
Mr.  O.  J.  Brush,  while  these  pages  were  going  through  the  press. 

Tlie  spedes  Worthite  (p.  295)  is  also  near  kyanite,  and  may  prove  to  be  that  spedasL 
The  analyses  give  4  per  cent  of  water. 

ANDALUSITE.    Fehkpath  Apyre,  J7.    Macle,ir.    Chiastolite.    Hohlspath.    Cmdta. 

Staniait. 

Trimetric  ;  M  :  M=91°  20',  and  88°  40'.    The  angle  varies  with 
the  purity  of  the  crystals,  and  is  nearly  a  right  angle  in  some 

2 
1 


M 


M 


WMifoid,  Maw. 

chiastolites  from  Lancaster,  e  :  e=  128°  6',  P  :  a=  144°  44' ;  P  :  a, 
figure  2,  144°  50',  Teschemacher.  Cleavage  lateral,  distinct.  Im- 
perfect crystallizations ;  indistinctly  columnar  and  granular. 

H.=7*5.  G.=31 — 3-32.  Lustre  vitreous.  Streak  white.  Cdor 
flesh-red,  pearl-gray ;  sometimes  showing  trichroism,  greeu  in  one 
direction,  and  hyacinth-red  in  another  transverse.  SuDtranslacent 
— ^nearly  opaque.    Fracture  uneven.     Tough. 


Diictimvs  miiUALCNir. 


ajttth  have  %  toadrntad  qipeuaaoe,  m  ibowii 


1  8  to  T-fi,  owing  to  imanritiM.    "Bte 
I  tba  fallowing  figorat,  wtudi  «n  ktr* 


Mpiad  bum  k  memoir  I^  Dr.  Q  T.  Jm^kio,  (Jonr.  Bort.  Sac  Nat.  Hiit  i.  ee),  id  wliich  tha 
KWHT  propoMi  tb«  unka  of  tixUliuito  mm  chJMtolite  to  mm  ipeciM.  TIm  ume  had 
b«M  pMTioQilf  n^geated  b;  F.  B.  Bandant,  (TniU  da  Mia.  p.  IBS,  1824).  The  hj- 
potlMaa  of  Bendaat,  to  aocoimt  lor  tbaae  freaka  in  nature,  ^ipeara  to  be  the  moat  coo- 
airtKit  with  the  appearaoew  pfwentad,  that  i%  that  the;  are  nmpte  cqtitAli,  with  extra- 
BKMi  mattar,  tabular]  J  arrai^edb;  the  prooeaa  of  cryataUinttML  The  irregiilari^  of  Iha 
wldlUi  pciami,  m  the  diferent  paria  ol  tba  aame  crratala,  (Gga.  a  and  i,  are  frcia  oppo- 
ril*  ortiamttie*  of  the  Muna  cmtal;  m  alaocaoa^  and  (and/),  •ppear  to  oppoee 
Ifae  hypotheaea  of  the  compound  nature  of  Iheaa  aTstala.  Tie  chemical  coostitutHn  of 
tUa  Taria^,  aa  detamiined  bj  Dr.  Jaduoo,  ia  luffioent  to  aettle  tlie  qunticn  of  their 
idantitr. 

ii*=Silics  H7'6,  alomina  SS'S.    Perhapt  Xl*3i*^^ilica  403,  alumina 


a,  (Jahisab.  zut,  31 1) 

3i         SI       Pe 
SB-        eS'        2-      &  B=1D0,  Vauquelia 
86-6       80-S       4-0=101-0,  BudioU. 
.Tjrol,    8400     66-76     3-87,  K  8-0,  Kd  06S,  C»  !-12,5[g  O'HB.S  1=9926,  B. 

4.  TpiA,  SE-SO     eo-SO      ,  te  I'SS,  itg  1-0,  S  3-08=9986,  Tboznaoo. 

B.  Honiig,  87'GI      SO^I      1-49,  Oa  0-4B,  ^  0-48=9»-9fi,  Kerelen.     0.=S'I52. 

8.  FUdun,  81-65     69-37     1-87,  Oa  0-68.  ^  0-88=100-36.  Sraoberg, 

1.  Hima.  lyol,    40-17    ESei     Sn  0-61,  Oa  0^8=99-68,  BuDwn. 

ft      -  "         39-99    B8-60    0-72,  Sn  0-83=100-1*,  Krdm.    Qj=S-lM. 

>.  CSuoMvliU,         99it»     68-66      Sfai  0-63,  Qa  (^31.  Ign.  01)9=99-88,  Bmnan. 

la  OliatloliU,        8S-0      61-0      4-0,  B  1-6=996,  Jackaon. 

B£.  alocM  infuiible.    When  pnlvarind  and  mizad  with  borax,  it  fluea  with  extreme 
diffienl^  to  a  tnuqMreot  colorleei  gbua.    With  aoda,  it  iwdla  up  without  melting. 

Aadunaite  oceutb  in  CTTstalline  idiiata,  eapedally  mia  and  da;  aiate.  It  was  firat 
obaarradiu  the  prcrinceof^AikdalaDa,  in  Spam.  In  the  Liaens  valley,  above  Innipruck, 
int^l^roliitocenrainUige  ctyatalBwtiona ;  other  foreign  localitiee  are  BrftoiiBdari  in 
Saxoot;  Oaldaoaton,  in  Hcnniai  in  Barariai  in  Siberia;  at  B^iUioey  Bay,  Ireland,  in 
ndea  data ;  and  near  p*'»'"i'''*i  Argylaahira.  The  diiaitalila  variety  occora  at  Jago  di 
Oompoatella  in  Spain.  Bar^e*  in  the  ryr«°ae^  Bayreuth,  and  Comberiand  in  Ei^and. 
At  Wastfbrd,  Maaa,  it  ia  found  abnndaatly,  both  crjataUiDe  and  maaaiTe,  and  aooia- 
timeaof  a  roae  oolra'.  Utdifieldand  VaahingtCTi,  Onm, have  affigded  flne cmtala;  i 
Ht  Abraham,  Bangor,  and  SaaimiCDt,  Ha.  In  Peon^lvania,  near  L^perviUa,  it  ooc 
inlaiKecrymtali:a]aaat  Marpla.    Ohiaalolita  la  varr  abntdant  in  tba  towm  of  Laooai 


n  lai^  crymtali ;  aiao  at  Marpla. 

and  Sterling.  Haai. ;  uul  at  the  foniMr  [riane  aecaaooallj  in  qnart^  iinwiiliint  all  the 
eaaential  cluuactera  of  uulaln«ta.  It  ia  met  with,  alaOt  (MM- fiellowi  Falli,  Tannootiat 
the  While  Mountain  Notch,  S.B.;  and  at  Camdan  in  Maine,  and  Charlaat«wn,  N.  F 


ALOMINA. 


STAUROTIDB,  Au^.    Qnulita.    BtunoUth.  W. 

Trimetric  ;  M  ;  M=ia9°  20'.    Usual  forms  as  io  the  following 
figtuvs: 


m) 


P:  a=134°38',  M  :  «=115''20'.  Cleavage  parallel  to  «,  but  inter- 
rupted :  parallel  to  M  less  distinct.  Crystals  thick  ;  surface  P  of- 
ten rough.  CompouDd  crystals  :  figures  2  and  3,  of  common  oc- 
cmrence.     Massive  varieties  have  not  been  observed. 

H.=7 — 75.  G,=3-5 — 3*75.  Subvitreous,  inclining  to  resin- 
ous. Color  dark  reddish-brown — brownish-black.  Streak  uncol- 
ored,  grayish.  Translucent — nearly  or  quite  opaque.  Fracture 
conchoidal. 

CbmponfiMi.— (Xl,  Pe)  ■5l=Silici 


B  aSmSag  B'Si',  and  the  lut  S^i*,  unlew  put  of  the  5t  ia  ito- 

In«s:  1,  2,  iaaproth,(BeitT,  80);  S,  4,  S,  6.  JambtCD,  (Pogg.  lxu,<ie)-,  1,  Ha- 
{Ann.  Ch.  Phji.  [8],  »v,  49);  S,  9, 10,  11,  IS,  13,  JkcotaoD,  (Fogg.  Ixviu,  414): 


G.=S-781, 


ngnac, 

1.  St  Qotbud,       21-00  63-26  18-60  0-26  —^^^^8-00,  lOaprDth. 

2.  '              87-60  41-00  18-26  0-60  0-60=97-76. 
8.  "  80-m  46-80  18-08    S-16,  <J«  0-18^97-48,  J«c 

80-91  48-88  16-37   I-3B,  Mn  l-lB=97-48,  Jws. 

29-72  64-72  lfi-69  1-86=101-98,  Jac.  f       8-144 

28-lS  62-01  n-S8   1-28=100,  Jbc  J   polTerited 

28-47  6834  17-41  0-81  0-72=100-25,  Marig.    Q.=8-737— 8  744. 

33-46  47-23  1661    1-99=9818,  Jac.     G.=8-«8— 813. 

82-99  47-92  16  86  l-fl6=»9-22,  Jac  »         - 

89-19  44*87  16-09   — 0'8I,](tn  0-17=99-64.  Jac.    0.=8-628. 
40-36  442!  1677 Bn 0-10=100-44,  J«C 

12.  Polewskoi. Ural,  88-88  4743  1606  2-44=108-61,  Jac    0.=3-647— SeSS. 

IS.  "  88-88  46-97  14-60  2-47=101-87,  Jac  "  " 

B^  alone  darkau,  but  infusibla ; 

mbedded  in  mica  flute  ai      _        , 

Qreiner  mountain,  IVrol,  afibrda  simple  crTatala  of  this  Bpedee.  aoodated  with  k- 

Itdi  oonnectioo  with  kyanita  is  ionietiroes  tott  peculiar;  they  o ""'"' 

■ awithUiem.    T-- - 


Brittany, 


ta  oyatala,  and  alao  parallel « 


Tl,  aSmda  large  ttowmah-red  opaque  oyitali^  often  preeentiiig 
-  " ■--•■  "-  \  wie^.    At  irndlMD^  Ha,  hmt  tba  brk^,  1 


bridge,  tbe  miai  riale  m  Blled 
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with  large  crystala  of  Btaurodde ;  at  Mt  Abraham,  Hartwell,  and  Winthrop,  Me^  are 
other  lootdities.  In  New  Hampehire,  at  lisbon,  abundant  in  mica  slate,  and  on  the  shofee 
of  Mink  Pond,  looee  in  the  mhT  ;  at  Qrantfaam  of  a  gray  color.  In  Vermont,  at  Cabot  At 
Oheeterfield,  Mas&,  fine  crystak  are  obtained ;  also  at  Bolton.  Vernon,  Stafford,  and  Tol- 
knd,  CkNUL  Small  crystals  occor  at  the  Fobs  ore  bed  in  Doyer,  DutdMss  Oo^  N.  T. ;  also 
three  and  a  half  miles  fix>m  New  York  city,  on  the  Hudson.  Reddish-brown  crfitala  are 
abundant  on  the  Wihiooon,  about  eight  miles  from  Philadelphia. 

Dr.  C.  T.  Jackson  has  described  a  varie^  of  staurotide  in  tes- 
sellated crystals,  like  chiastolite,  from  Charlestown,  N.  H.,  as 
represented  in  the  aocompan^g  figure.  He  states  that  the 
atanrotide  mades  pass  by  insensible  shades  into  andalusite 
macles,  where  the  mica  slate  passes  into  argillaceous  slate. 

Stamolite  is  derived  from  aravpof,  a  erou,  and  XiOof,  a  sione. 

BAMUTE,  Erdmann,  J.  £  pr.  Chem.,  zzxi,  166. 

M onoclinic  ?  In  slender  rhomboidal  prisms,  striated ;  also  col- 
umnar massive,  radiated. 

H.=6*5.  G.=2-984.  White,  crayish-white,  or  faint  greenish, 
and  translucent.     Lustre  silky.     Fracture  uneven,  splintery. 

Oompontion, — Sl^i'=Silica  S^'il,  alumina  42*69.    Analysis  by  Erdmann,  (\oc  dt): 

Bi661K),        S14078,        Pel-Oi,        Oa  1*04,        F  fracer=99-7l. 

BLB.  infusible.    A  fine  blue  with  cobalt  solution. 

From  Bamle,  Norway,  where  it  occurs  in  gneiss  in  radiated  masses,  and  rarely  in  pris- 
matic crystals. 

SAPPHmiNE. 

In  small  foliated  grains. 

H.=7 — 8.  G.=3-428,  Stromeyer  ;  3-473,  Damour.  Pale  blue 
or  green,  vitreous,  and  transparent  to  translucent.  Fracture  sub- 
conchoidal. 

C(mip<mtu>n.-^siSgM-h^i (=%* H*  9i)=Smca  14*8, alumina 667,  magnesia  1 0-5. 
Analyses :  1,  Stromeyer,  (Untersuch.  i,  891) ;  2,  8,  Damour,  (BulL  Soc  OeoL  de  Fr.,  1849, 
817): 

Si  M  ilg  U 

1.  14-61  6811  16*86        0*88    iln  0-58,  j'e  8*92,  ign.  0'49=:99*7  8,  Strom. 

2.  14-88  68-81  19-06,  ^e  2-09=:99*84,  Damour. 
8.        14*84  68-20  19*60    **  1*90=99*44,  Damour. 

B3.  alone  and  with  borax  infusible,  and  unaltered. 

Afloociated  with  mica  and  brown  anthophyllite  at  Fiskenaes  in  Qreenland,  where  it  was 
discoFered  by  GUeseck^.  It  was  distinguished  from  sapphire,  whidi  it  somewhat  resem- 
bles, by  Stromeyer. 

FELDSPAR  FAMILY. 

The  feldspar  family  includes  a  number  of  anhydrous  silicates  of  alu- 
mina and  an  alkali,  presenting  mostly  clinometric  crystallization,  but  also 
occurring  monometric  and  hexagonal ;  and  if  the  scapolites  and  spodumene 
should  be  included  which  are  related  in  composition  and  general  aspect,  a 
dimetric  and  trimetric  character  must  be  added.  The  crystals  of  the  clino- 
metric feldspars  are  usually  thick  or  tabular.  The  lustre  of  the  species  is  Tit- 
reous  or  vitreo-pearly  ;  specific  graTity  between  2*4  and  2*9 ;  hardness 
5-5 — 7  ;  colors  usually  some  light  shade,  and  never  black.  Among  the 
feldspars  there  are  five  cases  of  dUmorphism.     Orthoclase  (or  common  feld- 
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spar)  monoclinic,  is  dimorphoas  with  alhite  triclinic ;  looeoelase  monoclmiCt 
with  oligoclase  tricliDic  ;  ryaeolite  monoclinic,  with  labradorite  triclinic ; 
amduine  triclinic,  with  Uueite  monometric.  The  crystals  of  the  triclinic 
species,  when  placed  with  the  corresponding  planes  in  front,  may  incline 
to  the  right  or  to  the  left.  Thus  anortbite  inclines  to  the  right  and  lepolite  to 
the  left.  This  is  the  main  point  of  distinction  laid  down  for  these  two 
species ;  for  they  are  chemically  alike,  and  make  the  fifth  of  the  cases 
of  dimorphism  alluded  to. 

The  species  thus  far  recognized  have  the  following  formulas,  and  oxy- 
gen ratios  for  the  protoxyd  bases,  peroxyd  bases,  and  silica : 

L  M<moimetrit. 


Lendte, 

OzygtD  ratio. 
1:8:8 

IL  HexagonaL 

Ife*Si«+8MiT 

Nepheline, 

1 :  3  :  4i 

fi^i+2^l9i- 

Davyne, 

ill.  Mwodinie, 

lt'3i+2;i!^l!^i+fiC 

OrthodaBe,  (oommoQ  feldspar),             1  :  S  :  12 

Mi+XlSi*. 

Loxodase, 

1:8:9 

BSi-fXlBi*. 

Rjaoolite, 

1:8:6 
rV.  Triclinic, 

ftBi+XlBl 

Albite,  (Bods  feldspar), 

1  :  8  :  12 

fiSi+^i*. 

Oligoclase, 

1:8:9 

Mi+ilSi«. 

Labradorite, 

1:8:6 

ItSi+^iBi 

Andewne, 

1:3:8 

Ife"Si«+8ilBi«. 

Anorthite,  and  Lepolite, 

1:8:4 

B>gi-h8;ia3L 

VoRgite, 

1:8:5 

8fiSi+ftl*Si«. 

Petalite, 

1  :  4  :  20 

Ife»Si*+4WBi*. 

v.  Leu  perfectly  Icnawn  ipectei^  here  referred,  (Clinomeiric), 

Baulite,  monoclinic, 

1:8:24 

Mi*+*lSi* 

Thiorsanite,  monoclinic  t 

2:6:9 

»*Si«+2i»Bi. 

Couzeranite, 

1:2:3 

It<5i4-2?(1  Bl 

Sanmuite, 

(?)  1  :  2  :  8 

A»3i-f2XlBi. 

Latrobite, 

1  :4:6 

fi^Si-HiiBl 

Hypoederite, 

1:2:6 

8ftSi-fXl«Si«. 

Castor,  monoclinic. 

1 :  6  :  27 

T.iSi«-f2ilSi«. 

VL  Spod 

^umene  Groups  (TVimetric). 

Spodumene, 

1 :  4  :  12 

Ife»Si*+4ilBi*. 

VIL  ScapolUe  Oroup,  (JHfMtrie). 

Scapolite, 

1:2:4 

Ife^i«+2ftlSL 

Meionite, 

1:2:8 

Ca»Si+2*l3L 

Wemerite, 

1:8:4 

Ca»5i+8XlSL 

M 

1  :8:4^ 

Ca'3i+2;itl3i. 

Dipyre, 

4  :  9  :  21 

4&3i+8i(lBi. 

Banowite, 

1:8:6 

fi"3i«+8XlSL 

Gehlenite, 

8:8:4 

8lfe'3i+fi*3L 

HumboldUliie, 

2:1:8 

2&«Si-rffii. 

41 
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Nepheline  and  one  Wemerite ;  Anorthite  and  another  Wenerite ; 
Vosgite  and  Barsowite ;  Meiooite  and  Couzeianite,  areybicr  other  caaea  of 
iimorphism.  Moreover  Epidott  haa  the  formula  of  Meionite;  AemU§ 
that  of  OligocUae  ;  and  hlite  that  of  Baraowite  (and  Bytownite),  making 
(with  that  of  Anorthite,  Lepolite,  and  Wemerite)  four  caaea  of  iri$mrpldtm. 

Abich,  in  his  memoir  on  the  true  feldspars,  (Pogg.  li,  125, 341),  ahowa  thai 
in  all  these  species,  as  far  as  then  ascertained,  the  relation  between  the 
oxygen  of  the  protoxyds  and  peroxyds  is  as  1  to  3,  (aee  table ,  diria* 
ions  1  to  4  inclusive),  and  this  point  of  union  is  the  only  one  aa  regarda 
proportion  of  constituents,  which  has  seemed  to  be  generaL  DeviUe  ob« 
serves,  (Comptes  Rendus,  xx,  182),  that  in  some  of  the  species,  the  third 
term  in  the  ratio  is  a  multiple  of  3,  and  in  others,  as  leucite  and  andesine, 
a  multiple  of  4 :  and  he  conaequentty  divides  the  feldspars  into  two  groups, 
the  Feldspar  and  the  Leucite  groups,  ('*  Feldspathides"  and  "  Amphiffe- 
nides").  But  new  species,  since  described,  seem  to  require  that  on  this 
ground  other  groups  should  be  recognized. 

A  true  and  fundamental  relation  based  on  atomic  volume  i$  shown  on 
page  145  ;  and  this  relation  diminishes  somewhat  the  seeming  importance 
of  the  principles  deduced  by  Abich  and  Delesse.  On  this  new  ground, 
petalite,  in  which  the  first  ratio  is  1  :  4,  falls  properly  with  the  feldspara, 
where  its  crystallization  and  other  characters  would  place  it :  while  the 
other  lithia  species,  spodumene,  is,  for  the  same  reasons,  (crystallographic 
aa  well  as  atcunic  volume),  more  closely  related  to  anddusite.  Dufr^noy 
writes  for  petalite  the  same  formula  essentially  as  for  albite,  and  for  spod- 
umene, in  like  manner,  the  formula  of  oligoclase.  The  (brmer  (LiSi+^l 
Si")  gives  only  73*7  per  cent,  of  silica,  in  place  of  77  or  78,  which  the 
analyses  require,  and  there  is  a  like  discrepancy  as  regards  the  latter. 

Among  the  true  feldspars  the  protoxyd  bases  are  either  potash^  soda^ 
Ume  or  lithia,  which  in  many  species  mutually  replace  one  another. 

a.  The  potash  species  (which  also  include  often  some  soda)  are  Com- 
mon Feldspar  or  Orthoclase  and  Leucite. 

h.  The  soda  species,  or  soda  and  potash,  are  Albite,  RyacoUte,  Oligo- 
clase, Loxoclase,  Nepheline. 

c.  The  soda  and  Hme  species,  (containing  also  some  potash,)  Andesine, 
Vosgite,  Davyne. 

d.  The  lime  species,  Anorthite,  Labradorite,  Thiorsauite. 

f.  The  lithia  species,  Petalite. 

Magnesia  also  enters  very  sparingly  into  some  of  the  species,  and  per- 
oxyd  of  iron  (9e)  sometimes  replaces  1  or  2  per  cent,  of  the  alumina. 

LEUCITE,  Werner.    Amphigenc,  If. 

Monometric.  Usual  form  the  trapezohedron.  Cleavaee  hexa- 
hedral,  very  imperfect.  Surfaces  of  crystals  even,  but  seldom  shi- 
ning.   Often  in  disseminated  grains ;    rarely  granular  massive. 

H.=5-5— 6.    G.— 2-488— 2-49.    Vitreous.     Ash-gray  or  smoke- 

fray,  white.    Streak  uncolored.  Translucent  to  neany  opaque. 
Vacture  conchoidal.     Brittle. 


ALUMINA. 


82« 


1.  Vesmm, 

8.  Pompsu, 
4.  JJbmo, 
6.  YeiaTiiit, 


aMMKM<(tofi.---J?9iH:SSl9i^=3ilioa  65-55,  alimiina  28'17»  potash  21-SS=100.  Atial- 
yaet :  1—4,  Klaproth,  (Bdt  ii,  89);  6,  Aif^edson,  (AfhandL  i  Fjt,  yi,  189) ;  6,  Awdo- 
jew,  (  Pqgg.  It,  107) : 

51  t 

24-625  21-850=99'725,  ElAprotfa. 

24*25  20'09=97*84,  Kkproth. 

28-50  19-50=97-50, 

28-  22-=99. 

28-10  2115, 9e  0-96=:101-80,  Arfredfloa 

28*08  20-40,  JTa  1-02,  Ca  <f  a€«=100-50,  Awdejew. 


58-750 

58-50 

54-50 

54- 

5610 

56*05 


BlR  infbrible,  except  with  borax  or  oarbonate  of  lime,  with  which  it  melts  with  diffi- 
cult to  a  dear  globule.    A  fine  blue  with  cobalt  oohition. 

Iiraeite  is  abundant  in  the  ancient  lavas  of  the  Rieden  eouutry,  between  the  Laacher 
See  and  Anderoach,  on  the  Bhme.  Vesuvius,  however,  presents  the  finest  and  largeai 
OTstidljaations.  In  the  vicinity  of  Rome,  at  Borghetta  to  the  north,  and  Alba&o  and 
Frescati  to  the  south,  some  of  the  dder  lavas  appear  almost  entirely  composed  of  il 

Tlie  Leucitic  lava  of  the  neighborhood  of  Rome  has  been  used  for  the  last  two  thou- 
■and  years  at  least,  in  the  formation  of  miU-stooes.  Mill-stones  of  this  rock  have  lately 
been  discovered  in  the  excavations  at  PompciL 

^  JJmeiit  is  derived  from  X<v«ro(,  toAt^  in  allusion  to  its  color;   and  because  its  form  is 
similar  to  a  common  variety  of  garnet,  it  has  been  designated  white  garnet 


NEPHELINE,  D.    Sommite,  P.    Kefelina,  ifoniu^tf^/t.    Cavolinite,  J/on/.    Bendantin, 
Beudantite,  Mont,    Elffiolite.     Fettstein,  W.    Pierre  Graase. 

Hexagonal.  Figure  125,  plate  2.  M  :  c=150^,  P  :  e=184°  8'. 
Cleavage  lateral  and  basal,  imperfect.  Also  massive,  compact; 
also  thin  colamnar. 

H.=6-5— 6.  G. =2-6— 2*64,  Nepheline  and  Elaeolite.  Lustre 
vitreous — greasy ;  little  opalescent  in  some  varieties.  Color  white 
or  yellowish,  dark  green,  greenish  or  bluish-gray,  brownish  and 
brick-red.     Transparent — opaque.     Fracture  subconchoidal. 

Nephdine  includes  the  oystalliaed  varieties  fix>m  Vesuvius. 
JStaolUe  the  coarse  massive  varieties  having  a  strongly  greasy  lustre. 

ComposUioru—i^A,  £:)*Si-f  2^Si=:Silica  44'67,alumina  8812,  soda  1612,  potash  6-09. 

Analyses :  1,  Arfvedson,  (Jahresb.  ii,  97);  2,  8,  4,  5,  7,  8,  9,  10,  11,  Scheerer,  (Pogg. 
xlvi,  291,  xlix,  859);  6,  Gmelin,  (Neph.  im  Dolerit,  tix.,  Heidelberg,  1822);  12,  18, 
Bromeis,  (Pogg.  xlviii,  577) : 


L  Nepheline. 


3i 

SI 

9e 

U 

]?ra 

1.  VesuviuBi 

4411 

38-78 

20-46 

2. 

4408 

83-28 

0-65 

1-77 

15-44 

8. 

44*29 

3304 

0-39 

1-82 

14-98 

4. 

4404 

3406 

0-44 

2-01 

15*91 

5.  Odenwald, 

48-70 

32-31 

107 

0-84 

16-83 

6. 

43*86 

38*49 

1-60 

0-90 

13*86 

TT.  EUolite 

• 

*7.  Fredericksvim,  0^.45-31 

82-68 

0-45 

0-88 

15-96 

8. 

46-15 

82-70 

0-67 

0-34 

16-48 

9.  Brevig,  bn. 

44*59 

82-14 

0-86 

0-28 

15-67 

10.       - 

44-48 

82H)8 

1-80 

0-24 

16-76 

11.  Viiak,9hite, 

44*80 

88*25 

0-82 

0*82 

16-02 

12.      «• 

42-51 

88-78 

trace 

0-20 

14-01 

13.      •* 

4288 

84-89 

trace 

0-47 

16*20 

& 

,  H  0-62=98-92,  Arfved. 

4-94,  ^  0-21=100-82,  Scheer. 
4-72,  H  0-21=99-40, 
4*62,  H  0-21=101*19,      - 
5*60,  H  1*89=100*74,       « 
718,  H  l*89=10118,Gmelin. 


6-45.  fi  0-60=100-72,  Scheer. 
6-88,  fi  0*63=100*85,       " 
6-10,  iGt  205=100-69,      * 
5-24,  fi  2K)6««101-11,      •* 
5-82,  Sg  007=100-60^    « 
6*91,  Jtg  0-77=98-18,  Bmn. 
5-96,  Sig  0-45,  fl  01>2=100-77, 
BromeiiL 
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The  potash  and  eoda  have  the  relation  of  1 : 4.  Traees  of  muriatic  add,  and  alao  of 
■olphunc,  ware  detected  by  Scbeerer  and  Bromeis ;  and  in  one  nepheline  from  Mt  Somma 
th^  found  0*22  of  the  former  and  0*10  of  the  latter. 

&B.  nepheline  fusies  with  difficulty  to  a  vesicular  glass.  Dissolves  slowly  with  bonoL 
With  cobalt  solution  a  grayish-blue  color  on  the  fused  edge.  Elswlite  fuses  easily.  In 
adds  easily  gelatinize. 

Nepheline  occurs  in  crystals  in  the  older  lavas  of  Vesuvius,  with  mica,  idocnuM,  A^ ; 
alao  at  Capo  di  Bove,  near  Rome,  and  in  the  Clinkstone  at  Katcenbuckel,  near  Heidel- 
berg. Eloolite  comes  from  Brevig,  Stavem,  and  Fredericksvim,  Norway,  where  it  Is 
found  imbedded  in  zircon-syenite ;  also  from  Bmengebirge  in  Siberia,  along  with  white 
feldspar,  brown  hexagonal  mica,  zircon,  pyrochlore,  Ac 

ElsBolite  occurs  massive  and  ci^rstalliaed  at  Litchfield,  Me.,  with  cancrinite ;  in  tiw 
Ozark  Mts.,  Arkansas,  with  brookite. 

The  name  nepheline  is  derived  fit>m  »(f(Xi|,  a  e^oud,  and  alludes  to  the  action  in  adds; 
and  elsBcdite  is  from  cAaioy,  oil,  in  allusion  to  its  greasy  lustre. 

OuMckUe  occurs  in  6-eided  prisms  of  a  greenish-gray  color  and  greasy  lustre,  and  ia 
considered  a  pseudomorph  after  nepheline.    From  Greenland. 

DAY YNE,  Jfonticelli  and  Covellu    Cancrinite,  G.  Ro9e.    Stroganowite,  Hermmui. 

Hexagonal.  In  6  and  12-sided  prisms,  sometimes  with  basal 
edges  replaced  ;  P  :  e'=1540  27',  M  :  e'=1150  33/^  g/  .  ©'=51®  46'. 
Cleavage  lateral,  very  perfect ;  basal  imperfect.  Also  thin  colum- 
nar and  massive. 

H.=5-5 — 6.  G.=2*42 — ^2-62;  2*44,  yellow,  and  2*461,  green,  from 
Litchfield,  Me.,  Whitney;  2*429,  Vesuvius;  2*79,  Stroganowite. 
Color  white,  gray,  yellow,  ereen,  blue,  reddish ;  streak  uncolored. 
Lustre  subvitreous,  or  a  little  pearly  or  greasy.     Translucent. 

a)mfKm<to«.— ]$fa*§i+25l3i+  (Sa,  Ca)  C+fi,  Whitney=Silica 8800,  carbonic  add 
6-08,  alumina  281 9.  lime  8*86.  xoda  21*45,  water  2*47=100.  Roee  found  co  water,  which 
makes  the  formula  ]^a*Si-h2£l§i-|-  (^a,  Ca)  0,  which  giveo  89*11  per  cent,  of  aiUca.  Her^ 
mann  obtained  for  stroganowite,  (Ca,  ]$ra)'Si+23Scl5i-f  CaC.  Excepting  the  carbonate, 
this  is  the  formula  of  nepheline,  which  davyne  and  cancrinite  closely  approach  in 
crystallization. 

Analyses  :  1,  Monticelli  and  Covelli,  (Prod.  Min.  Vesuv.,  876) ;  2,  8, 0.  Roee,  (Pogg. 
xlyii,  779) ;  4—7,  J.  D.  Whitney,  (Pogg. Ixx,  481) ;  8,  Hermann,  (J.  t  pr.  CheuL  xxxiv,  177): 

gi      0      21      Ca      JTa     &     a 

1.  Vesuvius,  Dao,     42*91   88*28  12*02 7*48,  J^e  1*26=96*89,  M.  and  C. 

2.  Ural,  Cane,  40*69  6*38  28*29    7*06  17-88  0*67  =100*27,  G.  Rose. 

8.      "        **  4026  6*88  28*24     6*84  17*66  0*82  =99*70, 

4.  litchfield,  yeifow,  37*42  6*96  27*70    8*91  20*98  0*67  2*82,  liln,Pe  0.86=1 00*81,Whit 
6.        "  "       87*89  6*96  27*89     8*88        21*24      2*82,  Sn,3Pe  0*64  =99*81,      " 

6.  «  "       87*84  6*96  28*26»   8*82        20*94      2*82=99*68,Whit  (» With  fin.) 

7.  "       ^w«i«A,  87*20  6*92  27*69    5*26  20*46  0*60  8*28,  fin.  3Pe  0*27=100*48,  W. 
&  BtngmawiU,        40*68  6*40  28*67  20*20    8*60 ^e,  ftn  0*89»100-14,  Her. 

Whitney  found  a  trace  of  chlorine  in  hia  analyses.  In  the  stroganowite  lime  replaoaa 
the  moat  of  the  B(x|a. 

B.Bw  loaes  color  and  fuses  easily  with  intumescence  to  a  white  blebby  glass.    Eflervet 
eea  with  muriatic  acid  and  forms  a  jelly  on  heating,  but  not  before.    Stroganowite  dit- 
•ohres  without  gelatinizing. 

Dwfynt  oocuzB  at  VesuYiua  in  oblong  6  and  12-eided  prisms.  CancriniU  is  found  in 
fhtt  Bmen  Mountains ;  and  alao  in  crystals  and  masaiye  at  Litchfield,  Maine,  with  eodalUa 
and  siroon.  StrogaaMwUe  comes  in  orstalline  masses,  of  a  clear  green  color,  from  the 
Wiidinka,  a  river  in  Dauria.  According  to  Hermann,  it  has  a  f ohated  structure  and 
eUnvaa  in  two  directiaM  at  right  angka  with  one  another,  yielding  four-aided  primatio 
fraguiMitai 


OBTHOCLASE.  FeldEpar.  FoUih-Faldapu-.  loMpar.  FeUte.  Adoltria.  Ifiir- 
chi»oiih<L  IiMlitA  AmjuiHte.  AumaooaUaa.  SmwdiiL  MoatBtooe.  Hfdeoait^ 
Jfaanoita.  Pegmstolite.  Mikroklin,  £rriL  Falditein,  Eaut.  FeUipalli,  iT.  Sm- 
•pkth,   W.    E^thrito,  PeTuterite,*iidPeithiteoI  TTbouon. 

Monoclinio.     T  :  T=118^  48',  Knpffer;   118°  68',  Levy ;  120«, 
G.  Rose  ;  P  :  T=67<'  44',  K. ;   67«  35',  L. ;   67°  59',  R ;   P  :  i= 


99°  87'  or  80°  23',  (99°  16',  L.)  P  :  S'=  129°  40',  K.,  (139°  80',  L.) 
P  :  a=1850  3^.  «  :  «=IS4°  46j',  T  :  fi=ISO°  40',  «* :  {'(over  i)= 
121°  31',  (131°  U',  L).    CleaTage  parallel  with  P  por&ot;  with  ^ 
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or  the  clinodia^onal,  less  distinct.  Compound  crystals :  in  figs.  5 
and  6,  composition  is  parallel  with  ^  In  fig.  4  it  is  parallel  to  a 
plane  on  a  lateral  angle,  (plane  a).  Often  massiye,  cleavable,  or 
granular ;  sometimes  coarse  lamellar. 

H.=6.  G.=2'4 — 2'6.  Lustre  vitreous,  sometimes  inclining  to 
pearly  upon  the  face  of  perfect  cleavage.  Color  white ;  often  gray, 
reddish- white,  flesh-red,  greenish-white,  green ;  streak  uncolored* 
Transparent — translucent.     Fracture  conchoidal  to  uneven. 

Cbmi>ow(um.--&5i+SlSi'==Silica  66*21,  alumina  1818, jsotash  1666. 

AoaiYses  :  1,  2,  Klaproth,  (Beit  v,  vi) ;  8,  VaL  Roee,  (Scheerer's  J.  yiii,  244) ;  4,  O. 
Bo8e,(Pogg.  zzyiii,  148);  6,  Schnedermaim,  (Stud.  Gotting.  Y.  b.  Freunde,  y,  Hft  1); 
6,  Deleeee,  (Ana  Ch.  Pbys.  [8],  zzy) ;  7,  8,  9,  Abich,  (P<«ff.  li,  628,  and  Berg,  wid 
hattenm.  Zeitg.  Jabig.  19);  10,  Domeyko,  (Ann.  d.  Mines,  ^,iz,  529) ;  11,  Broogniart 
and  Malaguti,  (Ann.  Mines,  [4],  ii,  466) ;  12,  Kroner,  (Pogg.  brdi,  421) ;  18,  Kersten, 
(J.  f.  pr.  Chem.  xzzvii,  162) ;  14,  Hattner,  (Pogg.  xlvi,  299) ;  16,  Evreinof^  (Pogg*  zl^i>> 
196): 


1.  Karlsbad, 

2.  FrederickBvam, 
8.  Lomnits, 

4.  OlasitL  Vesur. 
6.      "    Dransfeld, 
6.  Chamouni, 


5i 

64-50 
6600 
66-76 
66-52 
64-86 
66-48 


£1 
19-76 
2000 
17-60 
19-16 
21-46 
19-06 


1.  Adul,  St  aothard,66-69  17-97 

8.  Bayeno,  6672  18*67 

9.  Siberia,  ^rreen,  66*82  17*89 

10.  Cbili,  roae,  66*87  20*47 

Ih  Mo<msiofie,Cejl  64*00  19*48 

12.  Marienberg,  66*48  17*08 

18.  Saxony,  66-62  17*61 

14.   ValencianUe,  6682  17*68 

16.  Microdine,  66*76  1881 


9e 
1-76 
1-26 
1*76 

trace 
trace 


0*80 


0-49 
0-80 
0-09 
trace 


trace 
trace 
1*25 
0-60 
trace 
0-63 
1-34 
0*84 
010 

2*60 
0*42 

1*08 
0^4 

1*20 


]!^i 


-=97*60,  Klaproth. 
-,  fl  0-5=99,  Klaproth. 
«98*26,  G.  Rose. 


& 
11*60 
12*25 
1200 
14*74,  with  some  ]^a,  G.  Rose. 

2*62  10*29=99*28,  Schnedermann. 
10*62    2-80=98-99,  Delesse. 
13*99     101=100,  Abich.     G.=2-676. 
14-02     1*26,  %  01=1 00,  Ab.  G.  2-66. 
18*06     2-81,  i£g  009,  Sn   019,  Cu 
/ra<?e«99-76,  Ab.    G.=2*58. 

6*80    4*00=98*74,  Dom.    G.=2*596. 

14*81     ,  ]fi[g  0*2,  tL  and  loss  114= 

100,  B.  and  M. 
18*96    0-91=99*86,  Kron.     G.=2*44. 
12*98     1*70=99*66.  Kersten. 

14*80     =99-29,  Plattner. 

14*06     =99-88,  EvremoflC 


The  Perthite  (Thommn)  has  been  found  by  Mr.  Hartley,  aided  by  T.  S.  Hunt,  to  be  iden- 
tical in  composition  with  common  feldspar,  (Rep.  GeoL  Canada,  1849, 135).  The  Perie- 
tmiU  (Thomson)  is  also  this  sjpedea,  as  oonfixmed  by  Mr.  Hunt  It  is  an  iridescent 
▼arie^.  The  feldspar  of  the  Chilian  Andes  (analysis  10)  contains  largely  of  soda,  as 
well  as  potash. 

Abich  finds  one  or  more  per  cent  of  soda  in  all  the  feldspars  analyzed  by  him. 

BJB.  feldspar  fuses  with  (ufficulty,  and  only  on  the  edges,  to  a  semi-transparent  blebby 
l^an.  Wito  borax  it  forms  slowly  a  transparent  ^1&m>  uid  with  soda  slowly  a  yesicu- 
ur  glan.  Kot  acted  upon  by  the  adds.  With  cobalt  solution,  becomes  blue  only  on 
the  fused  edges. 

Bifierenoe  of  color  and  lustre  has  giyen  rise  to  distinct  names  for  several  of  the  yari- 
etlesof  thisspedes. 

Common  Ftldtpar  indudes  the  subtranslucent  varieties,  the  common  constituent  of 
granite. 

NeeronUe  is  a  variety  of  feldspar,  which  gives  off  a  fetid  odor  when  struck. 

AMaria  is  a  transparent  or  translucent  variety,  found  in  granitic  rocks.  The  crystals 
are  often  large,  and  occur  of  great  perfection  in  the  high  districts  of  Savoy ;  the  name  is 
dflriyed  from  Adula,  ono  of  the  nighest  peaks  of  St  Gothard.  The  VdUneianite  of 
Breithaupt  is  a  variety  of  adularia. 

Moonttone  is  a  variety  of  adularia,  presenting,  when  polished,  chatoyant  or  P^vlj 
feflactiQai  Smuiane  ia  a  similar  vaikitjy>  containing  minute  partides  dieasminated  toronA 
it  The  opalescence  is  aeeo  only  in  toe  direotioo  of  a  jdane  re|dacing  the  edge  T  :  T 
■omvwfaat  obliouely. 

.^#Miliiriii0>Uj^ia]e«prifaiaid,at|d  haaydlow  andraddiah  hiiflmal  rtdftetioaiL 
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But  odtherof  these  are  ezduuTelj  conunoo  feldepar.  A  Hflwtian  ■nnetmit  hm  beeo 
■hownbj  Scfaeerer  to  be  oligocbse. 

.  0laM9jf  Feldspar  is  a  trsnapajrent  yaiiety  fiouDd  in  tradbytic  and  yokanio  roek%  liaTing 
a  perfect  vitreous  lustre.  The  name  /cf  /Sjpar  is  sometimes  giiveii  to  a  similar  variety 
fMmd  in  VesayiaQ  hivas ;  the  term  however  indades  pellucid  varieties  of  othsr  qpecies 
(tf  feldspar. 

Othsr  varieties  are  the  MurchiaiowiU  of  Levy,  which  is  a  yeUowidi-ffray  variety  from 
Dawlish  sod  Arran ;  AmoMon  stoM^  a  verdigns-green  variety  eolorod  fay  copper ;  the 
JMUi  of  Dr.  Olarke,  (the  HelUfinta  of  the  Swedes),  which  occurs  at  wjwfiXMti  in 
Sweden,  with  a  peculiar  waxy  lustre,  and  deep  flesh-red  color ;  and  the  VonmU,  a  daric 
green  variety,  oontaininff  lighter  globular  parudes,  from  Drae  river  in  France. 

JTao/tn  is  a  term  apfmed  to  a  clay  resultiDg  from  the  decompoeitioQ  of  fddnar.  In 
the  lonnation  of  Kaolm,  the  principal  chanse  consists  in  the  removal  of  the  alkali  of  the 
£sldqpar,  with  part  of  the  silica,  and  the  aodition  of  water,  (see  page  287). 

TiiA  Miaroclttu  of  firoithaapt  ii  a  variety  of  this  species  from  Arendal,  (Poo^.  zlvii, 
196X  The  ErythriU  of  Thomson  (PhiL  Mag.  xxii,  188, 1848)  is  a  flesh-colored  feldspar 
containing  three  per  cent  of  magnesia,  found  in  amygdaloid ;  G.^2'541.  The  Pm*- 
^mie  tiDdPerthite  of  Thomson  (FhiL  Maff.  xxii,  189^)  are  from  Perth  in  Uppor  Canada. 

Feldspar  in  fine  crystals  is  found  at  CarlRbad  and  Elbogen  in  Bohemia.  The  twias^  figs.  (» 
6^areabundant  at  the  former  place,  where  they  occur  two  to  four  inchesin  length,  scattered 
over  the  fields,  from  the  deoompositiQn  of  the  granite  of  the  region.  Ekatherinenhmg 
in  Siberia,  Arendal  in  Norwav,  JBaveno  in  Piedmont,  Lonmits  in  Silesia,  limd's  End,  Acl, 
are  other  localities.  At  the  Monroe  mountains  in  Ireland,  fine  specimens  oocQr,assooiated 
with  bervl  and  topas.  Glassy  feldspar  occurs  in  great  abundance  in  the  trachyte  of  the 
Dradiwifels  on  the  Bhine;  also  in  the  lavas  whidi  devastated  the  idand  of  Isehi^  near 
Naples,  in  1802.  Ice  spar  ii  found  principally  at  Vesuvius :  it  may  be  obtained  in  proAi- 
■MD  io  the  valley  caliea  Fossa  Grande. 

line  crystallised  feldflpar  occurs  in  New  York,  in  St  Lawrence  Coi,  at  Roesie^  two 
miles  nor&i  of  Oxbow ;  tne  crystals  are  white  or  Uuish-white,  neatly  modified,  sad  soma- 
times  an  inch  across ;  also  ei^ht  miles  from  Potsdam,  on  the  road  to  Pierremoot^  whero 
crystals  a  foot  through  are  said  to  have  been  found ;  and  near  De  Long's  mill  in  tiie  town 
of  Hammond,  witii  apatite  and  zircon ;  in  Lewis  Co,  feldeoar  occurs  both  crystalliaed 
and  massive  in  white  Umestone  near  Natural  Bridge,  associated  with  scapolite  and  sphene ; 
in  Oraqee  Co.,  crystals  presenting  the  primary  form  occur  near  West  Point ;  more  abun- 
dant and  intercstmg  forms  are  found  at  Rocky  Hill,  in  Warwick,  associated  with  tourma- 
line and  srcon ;  and  at  Amity  and  Edenville.  In  Sarato^  Co.,  N.  Y.,  the  Greenfield 
chrysoberyl  locality  affi)rds  white  transhicent  crystals,  which  are  usuallv  coated  with  sil- 
verv  mica.  In  Connecticut,  the  gneiss  quarries  of  Haddam  and  the  idfdspar  quarries  of 
IGadletown  occasionally  afford  crystals  a  foot  in  length,  and  six  or  eight  inches  in  thick- 
ness ;  near  Bradleysville,  in  the  western  part  of  Utdifield,  crvstals  two  to  three  inches 
long  are  abundant  In  Massachusetts  at  South  Royalston  and  Barre,  in  interesting  crys- 
tals often  of  large  size ;  also  at  Three  Rivers,  in  ralmer.  The  Acworth  beryl  locahty, 
the  tourmaline  locality  of  Paris,  Maine,  are  odier  localities  of  crystallized  feldspar.  In 
Pennsylvania,  in  crystals  at  Leiperville,  Mineral  Hill,  and  Chester,  Delaware  Ca ;  chatoy- 
ant (moonstone)  and  also  aventurine,  and  a  green  variety,  at  3i[ineral  Hill ;  a  sunstooe  in 
Kennett  Town^p ;  fine  crystals  of  green  feldspar  occur  on  the  island,  Mt  Dessert,  Me. 

Massive  feldspar  is  abundant  at  the  above  mentioned  localities,  besides  man^^  others. 
An  aventurine  variety,  with  bright  coppery  reflections  in  spots,  occurs  at  Leiperville, 
Pennsylvsnia^  Aduloria  occurs  at  the  lolite  locality  at  Haddam,  at  the  Falls  of  the  Yan- 
tic,  near  Norwid^  Conn.,  at  Brimfield,  Mass.,  with  iolito,  and  at  Parsonsfield,  Me. ;  and 
sunstone  at  Lyme,  Conn.  Kaolin  occurs  at  Andover,  Mass.,  and  abundantly  in  New  Mil- 
ford,  Kent,  and  Cornwall,  Conn.,  and  in  the  counties  of  Essex  and  Warren,  New  York ; 
also  in  New  Garden,  Chester  Co.,  Pa.,  abundant  Necronite  i»  found  at  Roger's  Rock, 
Essex  Co.,  and  at  Thomsons  quarry,  near  196th  street,  New  York. 

Feldspar  and  the  clay  {Kaolin)  resulting  from  its  decomposition,  are  used  in  maUmg 
pottery.    Moonstone  and  sunstone  are  em{£)yed  as  gems. 

Feldspar  enters  into  the  composition  of  a  great  number  of  rocks. 
Oranite  oonnists  of  feldspar,  quartz,  and  mica,  crystallized  pronuscuoosly  toj^^itfisr. 
fhe  feldspar  constitutes  ordmarily  abont  40  per  cent,  but  varies  very  widely ;  whdfr  tfie 

Soarta  is  usually  80  to  40  per  cent    Ordmary  granite  contains  aumt  78%  siliei»  16*8 
Lumina,  7*4  of  aUmlies,  5-0  of  lime,  magnesia,  and  oxyd  of  iron,— «  CQOipoaitioa  near 
that  of  petrosikfx.    PegmatiU  is 
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Ondu  hat  ih»  same  ingrediente  u  granite,  bat  with  traces  of  laminatiQa 

Mica  tUUe  is  eimilar  in  oonatitutioD,  with  a  distinctl7  foliated  stmctnre. 

8jf$niU  coosiffts  of  feldspar,  hornblende,  and  quarts,  and  otherwise  resembles  granite, 
niese  roeks  pass  into  one  another  by  insensible  ^pulations.    Frotogine  is  a  talc  gnunte. 

GramuliU,  BurUe^  or  Leptynite,  (Weisntein),  is  a  granular  compound  of  fek^ar  and 
quarts. 

The  EomftU  of  the  Germans  is  a  masaiTe  compound  of  quarts  and  Cddspar  bnaldi^ 
with  a  smooth  flinty  fracture. 

PfroxmiU  coosiBts  of  feldspar  and  lamellar  pyroxene. 

Pmhyrjf  consists  of  a  compact  feldspathie  base,  (eomite  or  porphyriU),  with  crystalB 
of  felospar :  it  may  be  (rreen  with  blotches  of  paler  ereen  or  white,  or  red  with  i^te 
blotches  or  specks,  besides  other  shades  of  color;  the  blotches  of  apotished  surface  are  the 
feldspar  oystals.  When  distinct  feldspar  crystals  are  scattered  through  granite  it  is  called 
porpkyritic  granite.  The  feldspar  of  porphyiy  is  often  the  species  mbradorite,  as  is  the 
case  in  tiie  ancient  yerd  antique  porphyry  of  Greece,  quairimi  from  rounded  hills  on  the 
pbms  of  Helosin,  I^conia.  in  the  porphyry  of  Temuay  in  the  Yosges  it  is  the  spedea 
yo^ie. 

Olinkiians  or  phtmoliU  is  a  compact  feldspathie  rock  of  erayish  colors  and  smooth 
fracture,  clinking  under  the  hammer  when  struck,  some^^t  l»e  a  metal    G.=2'6 — 8*6. 

TVaeAyto  is  a  rock  of  similar  constitution  and  color  with  dinkstone,  but  haying  a  roqgh 
anrikoe  of  fracture.    Domite  is  a  yariety  from  Puy-de  IXime. 

Pumiee  fBimsstein  Oerman)  is  a  porous  feldspathie  scoria  from  yolcanoes ;  the  poree 
are  flae  and  linear  and  often  barely  yisible  without  a  g^ass.    G.=2*2 — 2*4 

7V«p  CKffreetutone  is  a  dark  ana  heayy  blackLsh-green  or  brownish  rock,  consisting  of 
Mdspar  and  homUende ;  it  usually  has  a  aystalline  texture,  but  is  sometimes  com^iet 
When  albite  replaces  the  feldspar  the  rock  is  called  dioriU  and  diaifHMte. 

Ba$aU  IB  a  similar  rock  consisting  of  feldspar  (often  labradorite)  and  augite,  either 
■uborystalline  or  not  at  all  so,  and  often  contamine  distinct  crystals  of  au^fite  or  feldspar 
or  both,  and  still  more  frequently  chrysolite  in  bottle-glass  colored  grams.  It  passes 
into  layas,  which  often  haye  the  same  constitution  and  are  of  the  same  origin.  When 
the  feldspar  in  combination  with  augite  is  labradorite,  the  rock  is  called  doieriU, 
Wmcke  is  an  earthy  yariety,  or  a  rock  consisting  of  basaltic  earth  or  sand.* 


•  In  the  analysis  of  basalt,  it  is  subjected  to  the  action  of  nitric  or  muriatic  acid,  and 
thna  separated  mto  a  soluble  and  insoluble  portion.  The  basalt  of  Wickenstem,  thus  ex- 
amined by  Lowe,  with  muriatic  acid,  afforded  him  65*68  per  cent  of  insoluble  product^ 
and  44*42  of  soluble,  the  latter  consistinff  of  89*81  of  zeolite  or  seolitic  minerals,  and  4*61 
of  magnetic  iron.  The  bauilt  from  Stolpen,  according  to  Binding,  consists  of  67*786  per 
eenl  solulde  in  miuriatic  add,  and  42*264  insoluble.  On  analysis,  the  soluble  and  insolu- 
ble portions  afforded, 

From  WiekMMtoin.— JL»»t.  From  Stolpen.— Sjaitiv. 


Zmlitie. 

IlMOldblO. 

SOica, 

8918 

47*98 

Alumina, 

29*00 

9*10 

liOA, 

10*62 

14*41 

Soda, 

18*92 

Potash, 

1*48 

Protoxyd  of  iron. 

16*61 

Magnesia, 

12*97 

Water, 

7*98 

Soloble. 

89*920 

21*266 

7-857 

6*279 

2*796 


luolable. 
52*62 
11*98 
15*49 


Oxyd,  16*800  Peroxyd,  10*68 
4*879  8*26 
2-490  


100*98  100*97  100*786  98*98 

The  leolite  of  the  Wickenstein  basalt  is  stated  by  Ldwe  to  be  near  Thomsonite  In 
oomposition.  According  to  Girard,  who  analyzed  the  same  basalt  with  somewhat  differ- 
ent results,  it  is  a  mixture  of  mesolite  and  nepheline.  The  rest  of  the  basalt,  exdnding 
the  magnetic  iron,  is  augite,  and,  according  to  Girard,  the  whole  consists  of  mesotype 
81*686,  nenhelme  22*686,  magnetic  iron  6*870,  au^  48*256. 

The  Stolpen  basalt  is  inferred  from  the  analysis,  to  consist  of  sedlite  74*887,  oliyine 
18*680^  magnetic  iron  18*818.    The  seolite  is  supposed  to  be  a  mixture  of  seyeral 


flilMnk ;  tt  approaches,  in  composition,  meao]e,'breyidte,  and  sodalite. 
▲  JM$riU  ran  Iceland,  analysed  by  Anerbaoh,  gaye  labradorite  88*18  per  cent  and 
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PeiroiiUx  (adiiiole,  Betidanfl  is  compact  iinpure  feldspar,  like  the  base  of  porph^ny* 
It  difien  from  jasper,  wUch  it  often  resembiea,  in  being  fusible  before  the  blowpipe. 
Q.=s2H(06 — 2*66.  A  greeniah-gngr  specimen  from  Brittany  afiforded  Berthier,  Silica  76'4, 
fllnmfaui  16*5,  potash  8*8,  magnesia  14,  ozyd  of  iron  1*2.  Hie  results  are  Taryiog,  as 
tiwapeeies  is  rather  arock  than  a  pure  mineral  Thomson's  Zee/ife,  wfaidi  ftdk  here,  con- 
'its  of  fSlica  81-91,  alumina  6*56,  potassa  8*88,  protoxyd  of  iron  6*42. 

Obtiduni  or  volcanic  glass  is  sometimes  an  impure  feldspar  in  a  glassy  state ;  and  in 

hm  cases  H  is  a  mixture  of  feldspar  and  augite  with  chrysdite  and  much  iron,  or  of 
aogite  and  chrysolite  or  labradorite,  &c^  the  materials  yaryinff  with  the  lavas  of  a  volea- 
no;  for  any  lava  will  become  glassy,  and  thus  make  obsidian,  by  rapid  cooling.  Q.=:2*25 
— M.  Fnohstone  Ins  the  lustre  of  pitch  rather  than  glass;  pearlkon§  has  a  pearly  lus- 
tre, and  is  sometimes  in  spherules,  (sphenilite).    Q.=2'8--2*4w 

Hie  kHHowvo^  are  analyses  of  pumice  and  obsidian ;  1,  Berthier,  (Ana  d.  Mines,  [3],  y, 
648) ;  2,  Yauquelin,  (N.  allg.  J.  d.  Ohem.  y,  280) ;  8, 4,  Erdmann,  (J.  f.  techn.  Chem.  zv, 
88) ;  6,  l^omson ;  6,  Trommsdorfl;  (N.  J.  d.  Pharm. iii,  801) ;  7,  Erdmann,  (to&eit);  8, 

),  Erdi 


Fidnua,  (Scfaw.  J.  xrix,  186) ;  9,  Erdmann,  Hoc.  ctt) ;  10,  Forchhammer ;  11,  Elaproth, 
(Bat  ii,  62,  iii,  262) ;  12,  Berthier,  (Ann.  d.  Mines,  yii) ;  18, 14,  K  Sillinum,  Jr.,  (Dana's 
GeoL  Biep.  p.  200) : 

9o    Oa  ]([g     &  fTa 

2-60  7*64  2-60  7*12  6-08,  t[  8-00=100,  Berth. 

2-1-  6-        An  1*6=98*6,  Vanq. 

2-08  1*96  OiH)  6-40     ftn   1*81=9980,  E. 


Si        SI 
1.  (76tufial^  Pasco,       69*46    2*60 
i.        **     Mezieo,        78*      10* 
8.        **     Telkcbanya,  74-80  1240 
4.  FUehttone,  Meissen,  76*60  11*60      120 
6.         •*         Arran,     68-60  12-74  *  880 
6.         •    bk. Dresden, 7400  17-00  9  276 


7.  P«ar2itofi«,Hungary,72'87  12-06 

a         «               «  79*12  12-00 

9.  SpkendUe,       «  7720  1247 

10.  ErabUte,  Iceland,  7488  1849 

11.  iSepiiM,  Lipari,  77*60  17*60 

12.  "           "  70-00  16-00 
19,  14,  PiWt  Hair,  )61-19   


1*86 
4-46 
1*60 
1*80 

8*84 


1*76 
2*46 
2*27 
4-40  1-98 

1-76  

0*60  2-60 


6*69 


110 
1-10 
0-78 
0-17 


Hawaii,  vole.  gUm,  f  89*74  10*66       2-74 


18*16 
2-40 


2-77,       fl  4-78=103-96,  E. 

6-22,  im  8*0=98*71,  Th. 

ti  8'00=98*26,  Tr. 

6-18,  "QL  8*0»98*20,  Erd. 
8-68,  fl  l-76=10O*Ol,  F. 
4-27        =100-28,  Erdmana 

irwit     6*66=100-48,  F.:G.2^9. 

8-00=99-76,  Elaproth. 
6-60     fi  8-00=98-60,  R 

*e  80*26=99*61,  S. 

21-62,  i'e  22*29,  fi  0-88= 

99*67,  Silliman,  Jr. 


augite  61-82.    Girard  shows  that  the  only  diflBerence  between  the  so-called  dolerite  and 
the  basalt  of  Meissner  is  that  the  latter  contains  seolites. 

dkm^pontiofi  of  Phonolite,  from  Marienberg  near  Aussig,  by  Meyer,  and  from  Whister- 
TepUts,  by  Bedteobacher  of  Vienna, 


The  phoDolito  «•  a  wbote. 


Solnbliiiwrt. 


— A^ 


Silica, 

Alumina, 

Perox.  of  iron, 

Peraz.  of  mai^. 

Lime, 

Potaflli, 

Soda, 


Marienberg. 
66-662 
16*941 
8*906 


Osy d  of  copper, 
Water, 


1-946 
9*619 
2-666 
1-697 

4-998 


Whiiteraehaa. 

64090 

24-087 

Protoryd,  1-248 

0*819 

0-687 

4-244 

9*216 

1-879 

0*012 

8-279 


M  BfisDberg. 
43-244 
21-000 
Perozyd,  7-816 

2-986 
0*086 
7-112 


13-326 


Wbietenehftn. 

41-220 

29-288 

Protozyd,  2*497 

0*688 

1-084 

8-567 

12-108 

1-261 

0-026 

6-668 


98*318,  M. 


98-661,  R. 


96-618,  M. 


98-186,  & 


Hie  Marienberg  phonolite  is  supposed  to  contain,  besides  feldspar,  natrolite  and 
apopfaylhte,  some  anhydrous  silicate,  (nedheline  t)  that  ffelatinizes  with  adds.  Pho- 
nolite fixmi  Abstrode,  analyzed  by  C.  Gmeiin,  according  to  nim,  consists  of  mesotype,  or 
some  idlied  min^oral,  and  a  feldspar  containing  both  soda  and  feldspar;  but  the  prapor- 
taoDs  yary  much  in  different  phoDolites^  and  some  are  but  slightly  attacked  by  acua. 
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LOXOCLASE,  Breithaupt,  Pogg.  Ann.  Ixvii,  419. 

Monoclinic,  and  resembling  orthoclase,  T:T=120^  15'.  Cleav- 
age basal,  perfect ;  macrodiagonal  also  perfect ;  brachydiagonal 
indistinct. 

H.=6 — 6-5.  G.=2*609— 2-620.  Color  whitish,  yellowish-gray, 
bluish-gray. 

Cbmponfton.— fiSi+SiSi*,  or  like  Oligoelate,   AnalyaB  by  Plattner,  (Pogg.  fami,  419) : 

Si         £i        9e       Ca       %       ]^A       & 
68-60      20-29      0*67      8-22      trace      876      8*08        FSi,  fl  1-28=100-7 . 

B.B.  fuses  with  difficulty,  ooloring  the  flame  intenselj  jellow. 

Occurs  at  HammoDd,  a.  Y.,  associated  with  pyroxene,  graphite,  and  calc  spar. 

BAULITE,  Forchhammer,  Skand.  Nat  Samm.  i  Stockhohn,  July,  1842. 

Monoclinic.  Cleavage  as  in  feldspar,  according  to  Forchhammer. 
H.=5-5— 6.     G.=2-623,  Forchhammer ;    2626,  Genth.     Vitre- 
ous.    Whitish.     Transparent  to  translucent. 

Cbm/»on<ton.— ItSi'-fSlSi*.  Analyses :  1,  Forchhammer,  (loc  cit) ;  2,  Genth,  (Aon* 
d.  Ch.  u.  Phann.  Izri,  270) : 

Si  21         Ca        fTa       &       iSlg        fin 

76-66      11-67      0K)6      8-78      826      0-20      *e  0-68=99*09,  FoidL 

80-28      12-08      0-96      2*26      4*92  tr€U!e$        =100*44,  Genth. 

EE  in  thin  splinters  fbses  to  a  clear  glass ;  the  same  with  borax  and  salt  of  phoeplio- 
nis,  the  latter  atlbrdinff  a  silica  skeleton.    Insoluble  in  muriatic  add. 
From  Mt  Baula  and  firom  Erabla,  Iceland,  mixed  with  quartz. 

RTAGOLITE,  JRo9e,    Ice-spar,  in  part.    Glassy  Feldspar. 

Monoclinic;.  T  :  T=119'^  21'.  Cleavace  parallel  with  P  and 
the  clinodiagonal.     Occurs  in  glassy  crystals. 

H.=6.  G.=2*55 — ^2*62.  Lustre  vitreous,  vitreo-pearly.  Color 
grayish-yellow  to  white,  or  colorless.  Transparent.  Fracture 
conchoidal. 

Compontion. — (l^a,  £r^i-{-£lSi=Silica  61*6,  alumina  28*7,  soda  13*2,  potash  6*6. 
AnalysiB  by  G.  Rose,  (Pogg.  xxviii,  143)  : 

Si  60-81,    il  29-44,    Pe  0-28,    Ca  107,    Ag  028,    &  692,  Sa  10-66=97-81. 

BE  acts  like  orthodase,  but  fuses  more  easily  and  tinges  the  flame  a  deeper  yellow. 
In  adds  dissoWes  slowly  and  silica  is  deposited. 
Occurs  in  the  dolomite  of  Somma,  witn  mica  and  pyroxene ;  also  in  the  EiffoL 

ALBITE,  i>.    Cleavelandite,  Brooke.    Periklin,  Breit.    TctarUne.    Kioselspalh,  Haut. 

Triclinic.  Face  M  inclining  to  the  left,  as  in  lepolite,  oligoclase 
and  andesine. 


Levy. 

Bote. 

Detcloizeaux. 

BreithaupL 

p 

:  T'— 1160  0' 

116°  6' 

1140  40' 

1140  46' 

p 

:  T  «lllo  16' 

llOo  61' 

1110  10' 

1100  87' 

T 

:  T'=12lo 

1220  16' 

1200  46'—122o 

1200  87' 

T' 

:  M=n9o  80' 

117«>  68' 

1200 

1190  6' 

P 

:  M  =  98°  80' 

980  86' 

930  30' 

930  19' 
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Cleavage  perfect,  parallel  with  M  and  P,  with  T'  less  so.  Com* 
pound  crystals  :  similar  to  the  annexed  figure ;  but  usually  flattened 
parallel  to  M,  which  face  is  consequently  much  enlarged.  Also 
lamellar  and  granular ;  the  laminee  sometimes  divergent ;  the  gran- 
ular varieties  occasionally  quite  fine,  approaching  to  impalpabte. 


H.=6 ;  some  cranular  varieties  7.  G.=2-6»— 2'66 ;  2-612,  Finbo, 
Eggertz  ;  2*619,  Broddbo ;  2641,  variety  Pericline.  Lustre  pearly 
upon  a  cleavage  face ;  vitreous  in  other  directions.  Color  white ;  also 
occasionally  bluish,  ^ay,  reddish,  greenish,  and  green  ;  it  sometimes 
exhibits  a  bluish  opalescence.  Streak  uncolor^.  Transparent^- 
subtranslucent.     Fracture  uneven.    Brittle. 

Com»<>nl£(m.---5ra5i+£iSi*==Silica  69-09,  alaminA  19*22,  wda  11*69=100. 

AmJyses :  1,  G.  Rose,  (Gilb.  Ann.  badii.  178) ;  2,  Stromeyer,  (Untersuch.  800);  8, 
Ijuircnt,  (Ann.  Ch.  Phya  Ix);  4,  Thaulow,  (Pogg.  ^  671);  6,  Ahicb,  (Berg.  u.  hflttenm. 
Zeitg.  1  Jahrg.);  6.  Erdmann,  (Jahresb.  xn,  192);  7,  Abicfa,  (Pogg.  li,  626) ;  8,  Redtoo- 
\mrha,  (Pogg.  lii,  468);  9,  Brooks,  (Pogg.  bd,  892);  10,  Kerateo,  (Leoob.  Jahrb.  1846, 
648) ;  11,  12,  BroBh  and  Weld,  (Am.  jTSd.  [2],  yui,  890) : 

Si        21       9e  &      lliTa      Ca 

68-46    19-80    028    9*12    0-68=97-84,  G.  Row. 

0-11    9*06    0-24=99*88,  Stromeyer. 

0-1      10-6      0-2=100,  Laurent 

11-47    0-20=100-10.  Tliaulow. 

0-27  0-66  11-24    0-60,%  018,]iDift'ac*=100, 

Abkh.    G.=2-624. 

0-62  0*65  10-98  traes,  fig,  &n  iraces=\00r1,  K 

1-01    2*68    7-99     1*26,  fig  0-61=99-88,  Abich. 


1.  Arendal, 

2.  Chesterfield,  Mass.,  70*68    19-80 


8.  "  " 

4.  St  Gothard,  erysL 
6.  Miaak,  erytt. 


68*4 

69*00 

68*45 


20*8 

19-48 

18*71 


6.  Brevig, 

7.  Pyridine,  in  tra- ) 
drrte,  PanteUaria,  f 

a  Pennsylvania, 
9.  St  Gothard,  white. 


69*11 
68*28 


19*84 
18-80 


10.  Marienbad, 

11.  Lancaster  Oa,  Pa., 


67*20 
67*39 

68-70 
66*65 


19*64 
19-24 

17-92 
20-79 


1-57 
6-77 


991 
6-28 


0-72 


1*18  11-01 
9*86 


12.  Unionyille,  Pa.,         66*86    21*89    —     8*78 


1-44,  fig  0-81=100*07,  Bedt 
0-81,figO*61=100*66,Brooki, 
(mean  of  2  analyaea). 
0-24=99*77,  Kers.  G.=8-618l 
2*05,  fig  0-52=99*42,  Brush, 

G.=2-619. 
l-79,figO-48,fl  0-48=100-27, 

Weld. 


B.B.  acts  like  feldspar,  but  colors  the  flame  distinctly  yellow.     Acted  on  by  hoi  adda. 

The  species  Peridtne  has  be^  found  to  be  identical  with  albite,  both  in  eauuMMiUun 
and  crystalliiation.  CUavdamHte  is  a  white  lamellar  yariety  from  CheataifiaUt  ¥■■■, 
the  lamelliB  of  which  often  form  wedge-ahaped  masses. 

Albite  ofieo  replaces  feldspar  as  a  cooatitiieDt  of  granite;  in  other  instnoaa  it  is  imh 
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cUted  with  feldspar,  at  in  Pompej's  pilUur,  and  then  may  be  g^eDeraUy  distiogniiiied  bj 
its  superior  whiteness.  The  albite  eranites  are  often  repontoriea  of  aeiml  of  tM 
granite  minerals,  tourmalines  of  difinrent  oolcrs,  betyls,  aUanite,  dnc;  It  is  aswriatad 
with  pearl  spar  in  the  l^rd,  where  it  occars  in  large  transpareot  crfstala ;  with  apidole 
andgametatArendal;  with  endialyte  and  hornblende  in  Oreenland.  It  is  frequently  ooe 
of  the  OQOstituentB  of  syenite  and  greenstone.  Such  is  the  case  in  the  rodn  ahont  Bd- 
inburafa. 

In  Massachusetts,  U.  S.,  at  Chesterfield,  it  occurs  in  lamellar  masans,  (CleafdanditeX 
haying  a  sliriitly  bluish  tint ;  also  at  the  same  locality  finely  gnnular,  and  rar^y  In 
small  crystals,  and  oontainioff  red  and  blue  tourmalines.  It  contains  the  same  mineralB 
at  Paris,  Maine,  and  at  Goshen,  Mass.,  at  Acworth  and  Alstead,  N.  H.  At  Haddam, 
Conn.,  it  accompanies  cfaiysobeiyl,  beryl,  columbite,  and  black  tourmalines.  line  tnaa- 
parent  or  transluoent  crystallizations  occur  at  the  Middletown  feldspar  quarry.  Gno- 
ville,  Washington  Co.,  N.  Y.,  affords  white  transparent  crystals.  At  Monroe,  Conn.,  a  fine 
granular  variety  occurs,  containing  beryl  In  Delaware  Co.,  Pennsylvania,  at  Unicoville, 
a  granular  variety  occurs  as  the  matrix  of  the  corundum,  (see  analyses  11  and  12),  having 
the  hardness  of  quartz,  (7 — 7*25).  It  has  been  taken  for  Indiamte.  A  similar  variety 
equally  hard  is  found  with  Idocrase  at  Sandford,  Maine. 

The  name  Albite  is  derived  from  aUnts,  white,  in  allusion  to  its  color,  and  was  giwi 
the  species  by  Oahn  and  Beraelius  in  1814.  The  variety  from  Chesterfield  was  denom- 
inated Cleavelandite  by  l&r.  Brooke,  in  honor  of  Prof  Cleaveland. 

OLIOOCLASK    Soda  Spodumene.    Natron-Spodumen,  Berx, 

Triclinic.  P  :  M=93o  15';  M  :  T'=1150  30'.  Cleavage  very 
distinct  parallel  with  P ;  less  so  parallel  to  the  clinodiagonal ;  in- 
distinct parallel  to  T'. 

H.=6.  G.=2-63 — ^2-69.  Lustre  vitreous,  vitreo-pearly  or 
flireasj.  Color  yellowish,  grayish,  reddish,  greenish- white,  white. 
Transparent,  subtranslucent.    Fracture  conchoidal — uneven. 

Oompotitum.-'i'btL,  ]f^a)Si+SlSi'=Silica  62^  alumina  28*28,  soda  1418=a0a 
Analyses:  1,  2,  Benelius,  (Jahresbi  iv,  147,  ziz,  802);  8,  Laurent,  (Ana  Ch.  Phys.  lis) ; 
4»  R.  Hagen.  (Pogg.  xliv,  829);  6,  Bosales,  (Pojk.1v,  109);  6,  Francis,  (Pogg.  hi,  470); 
7,  Ohodnew,  (Fogg,  bd,  890) ;  8,  WoU^  (J.  £  prrChem.  zzziv,  284);  9,  Scheerer,  (Pogf^ 
Ixiv,  168) ;  10, 11,  Kersten,  (J.  £  pr.  Ch.  xizvii,  178,  Leooh.  Jahrbi  1846,  668);  12,  De- 
vine,  (Compt  Rend,  xiz,  46) ;  18,  Forahhammer,  (Skand.  Kai  S.  i  Stockholm,  1842) ;  14^ 
Lu  Svanberg.  ((£fv.  K.  V.  Ak.  FoBrk  iii.  111);  16,  Rammelsbeig,  (Pogg.  Ivi,  617);  16, 
Pelesse,  (Ann.  Ch.  Ph.  [8],  zxiv);  17,  Eemdt,  (J. £  pr.  Ch.  zliii,  218) : 

5i      Si     9e    At   ]|[g     STa     Ifi: 

1.  DanvikamQ,  68*70  28^6  0-60  206  0*66    811  1-20=100-16,  Bers. 

2.  Ytterhy,  6166  28-80  81 8  0*80    9*67  0-88=99-8S,      - 

8.  Ani^  62.6    24*6    0*1     80    0*2      8-9     =99-4,  Laurent 

4.  Areodal,  68*61  28-09  2*44  0-77    9*87  2-19=101-37,  Hagen. 

6.  Areodal,  yrftowtsifc  wlkUe,  62'70  28-80  4-60  002    8-00  1*06,  l*e  0*62=100^9,  & 

e.  Aiatakaja,  61-06  19*68  411  216  1-06    7*66  8-91=99-62,  FrandiL 

7.  Kunito^  nd,  68-80  21-81  0*47  —  12-04  1-98=99-60,  C;  O.  »68. 

a  Sddeawig Hobtein,         6480  2234  412  9-01  — =99-77,W.;  0. 2^L 

••  T^SmtMSo  2Hi66  [  ^^'^^  ^^"^"^  ^^®  ^"^^  —  ^'^^  1-29=100,  Scheerer. 

10.  Near  Freiberg,            '    62-97  28-48  0-51  2-88  0*24  7-24  2-42=99-69,  K;  O.S-66. 

11.  Marienbad,                       68-20  28*60  0*81  2^2  0-26  7-42  2*22=99-82,  K.;  0. 2-681 

12.  l^neriffe,                         62*97  22*29  2*06  0-64  846  8-69=100, D.;  G.=2-69. 

18.  HufnefjirdiU,                  61*22  2832  2*40  8*82  0*36  2*66  fra<v=98*68,  FoidL 

14.  "  69-66  28-28  118  617  0-86    661  1-76, ign.  1-02, undeeomn. 

0-82=98-86,  St.;  0.=2<^. 
If.  Waimlrumi,  68-94  28-71  trace  2*52  fnm   7-66  217=100,  Bamm. 

16.  Mer-de^Uuse,  68-26  28^  tract  8^  0^2    6-88  2-81,  fin  ffugs-.9991,  IX 

17.  fioden,  61-96  22-66  0-86  2-08  0-10    9-48  8-08, 8n  0-40=100,  K. 

G.: 
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BJBL  fiMW  more  eMflv  than  orQModue,  and  qniedjto  a  gUn,  ettbcr  dear  or  flMmel- 
lika.    Kot  acted  upon  oj  adda. 

OoemB  m  porp^iy,  granite,  ai^eDite,  anpentine,  and  basalt;  with  cparta  and  mi- 
m,  it  finaa  fbe  gnmtte  at  Kimilo^  oontainiag  oolnmfaite.  At  Tenenfle  it  ooam  in  tm- 
onte^ 

B  ooeon  at  DanrikBsoll  near  Stoekhofan ;  at  Arri^ge,  and  Arendal,  with  caldte ;  at 
fWiajtonak,  Uiml, greeniah,  in  agangne  of  qoarta  andmieaandyeUoiriah  white fiddapar; 
■i  Ohttvthal  in  eerpentine ;  at  I^ke  Baikal ;  a«  mmattmi  at  Ghnatianapfioid,  Norway,  the 
aaraMturiaa  character  of  w^bidb  ia  owiqg  to  nnnate  particles  of  speonbur  irQD,aa  shown bj 


LABBADORTTE.    Idhrador  Feldspar.    Anfaydroos  Scoledte.    Silieite,  7%om. 

Triclinic.  P  :  M=860  32',  P  :  T=114°  48',  M  :  T=119o  16'. 
Secondary  forms,  similar  to  those  of  albite.  Cleavage  parallel  with 
P  perfect ;  M  distinct ;  T'  indistinct.  Also  massiye,  with  distinct 
cleayage. 

H.=6.  G.=2-68 — ^2*76.  Lustre  of  P  pearly,  passing  into  vit- 
reous ;  elsewhere  vitreous.  Color  gray,  brown,  or  greenish ;  usu- 
ally a  beautiful  change  of  colors  may  be  observed,  in  which  blue 
and  green  are  predominant ;  yellow,  red,  and  pearl-gray,  are  also 
apparent.    Streak  uncolored.     Translucent — subtranslucent. 


-----^ -fiSi+SlSi=Silica  63*42,  alumina  29*^1,  lime  12-86,  soda  4'62=:100. 

Analrees:  1,  Klapoth,  (Beit  vi,  260);  2,  8,  Lehunt,  (Ed.  N.  PhiL  J.  1832,  July,  8«); 
4^  Abiefa»  (Ann.  On.  Fliys.  Iz,  832) :  6,  Svanbeig,  (Jahresb.  ndii,  286) ;  6,  Forohhammer, 
(J.£  pr.OhenLzzx,386);  7,8,9,Kar8ten,(Pogg.lnii,128);  10,Norden8kidld,(8chwe^.J. 
sod,  41*7);  11,  Beigemann,  (Po»[.  iz,  267);  12,  Giwartowsliy,  (BulL  Soc.  Nat  Moecow, 
1848, 648) ;  18,  Thomson,  (PhiL  Mag.  1848, 190) ;  ^4, 16,  Delesse,  (Ann.  d.  Mines,  [4],  zii, 


!i       21     9e     Oa     fTa 
66-76  26-60  1-26  1100  4-00,  S  0-6==99-00,  Klaproth. 
64-67  27-89  0-81  1060  6*06,  t  049,  fiEg  01 8=99-1 9,  Lehnnt 
62-84  29-97  0-87  1210  8-97,  4  0-30=99-66,  Lehont 
68-48  26-46  160    949  410,  4  0-22,  Jilg  174,  Sin  0*89,  fi  0'42= 

98-40,  Abich. 
62-16  26-82  129    9-14  464,  *  179,  fig  1*02,  ign.  1-76=98-60,  Sv. 
62-62  30-08  1-72  12"68  4-61,  %  0-19=101-66,  F.    G.=2-68. 
62-30  29-00  1-96  1169  4*01,  4  0*6,  fig  0-16=99-6,  K    G.=2*7l. 
62-46  29-86  1*00  11-70  8-90,  4  0-6,  Mg  0-1 6=9966,  K.  G.=2-72 
62-20  29-06  0-80  1210  4-70,  fig  013=98-98,  K.     G.=2-706. 

64-13  29-23  1546  ^,  fi  107=9988,  Nordenakiold. 

60-68  27-60  1027  2-97,  4  127,  fig 373,  fe  01,  Mn  087,  ign. 

1-73=9911,B««. 

60-49  28-12  11-31  310,  fi^  268, 4  101,  fin  0-60,  fe  040,  H 

1-79=96-00.  Giw. 

64-8    28-4     12-4     ,  te  40,  S  0-6=100*2,  T.    G.=2-666. 

63-20  27-81  1-03     8-02  3-62,  4  340,  fl  261, fig  1-01=100-68.  Del 
63-23  27-73  160    8-28  alkalies  738,  fig 0-93,  H  0*96=100,  Del 

No.  7,  brown  masssive  variety ;  8,  with  blue  opfJescence ;  9,  with  yiolet  opalescence. 

B.B.  on  choKoal,  acts  like  feldfipar,  and  fiises  with  a  little  less  difficulty  to  a  colorless 
elass.  With  oxyd  of  nickel  and  borax  affords  a  blue  pearl  When  pulverized,  entirely 
dissolved  by  heated  muriatic  add,  which  does  not  attack  either  feldspar  or  albite. 

Lafandonte  is  a  constituent  of  some  lavas,  as  those  of  Etna  and  Vesuvios ;  of  maaj 
porphyries,  as  the  oriental  yard  antique  of  Greece,  (analysis  14),  and  other  wieties ;  m 
doLerite ;  certain  bomblende  rocks,  granites,  and  ^enites ;  of  somejporphyritie  jmen- 
atones,  as  at  Campsie,  ScotUnd;  of  melapbyres,  as  m  the  Tyrol,  (analyns  16).    On  the 


1.  Labrador, 
%  Oampsie, 
S.  Glasgow, 
4.  Etna, 

6.  Dalame, 
«.  Fbroe, 

8.        v" 
9. 

10.  8eolexero9ef 

11.  CHaueolite, 

12. 

18.  SUieiU, 
14  Greece, 

16.  Tyrol, 

334 


DE8C1IPTITI  MIMBIALOGT. 


oout  of  I^Uxidor,  wlMDoe  U  WM  origiDflnj  broqgH  H  k 

pentheoe,  and  magnetic  iron  ore.*  It  ooean  abimdantljr  in  Fmex  Coc,  N.  Y.    liu^ge 

bonlden  are  met  with  in  the  towns  of  Morkh,  Newoomb^  ITLalyre,  Wes^Mvi  and 

Ltwii»  N.  T. ;  also  oooanonanj  in  Orange,  Lewis,  St  Lawreneei  Wanen,  SeobariOp  ami 

Green  ooontiesL    In  Pennsylyani^  at  Ifnkral  Hill,  Gliester  Ckx,  and  opposite  Hew  Hiope^ 

BodBsOo. 

Hie  aeoleaetroMe  and  amkydrom  9coUeii€  are  from  Paigas,  Finland;  the  rilieUe m  from 
Antrim,  Ireland.    Soolexeroee  has  been  referred  to  scajwlite. 

Labradortte  reeetves  a  fine  polish,  and  owing  to  the  diatojant  reflectiopa,  the  speci- 
mens are  often  highly  beautiluL    It  is  sometimes  used  in  jewelry. 

ANDESINE,  AifUk,  Bers.  Jahresbi  i,  167.    Pseudoalbit 

Triclinic.  Like  albite  in  crystalline  forms  and  twins  ;  but  dis- 
tinct in  cleavage,  and  surfaces  of  cleavage  more  uneven  and  edges 
less  sharp.    Abo  fine  granular. 

H.=6.  G.=2-66— 2-74  ;  from  the  Andes,  2*7328  ;  of  Saccharite, 
2*068 ;  from  the  Vosges,  2*65 — ^2*68.  Color  white,  gray,  greenish. 
Lustre  subvitreous,  inclining  to  pearly. 

awipon<t(m.— ft'3i*+8%l3i'.  Analyses :  1,  Abich,  (Pogg.  11,  623) ;  2,  3, 4,  Delesse, 
(Hem.  Soc.  d'Emuhition  du  Doubs) ;  6,  Schmidt,  (Pogg.  Izi,  386) : 

9e  Ca  Jlg  &  ]^a 

1-68  6-77  108  1-08  6-58=»»*92,  Abich. 

6-64  0-41  206  7-20,  fi  l-27=9»-66,  D. 

Oi>9  4-01  0-89  2-64  7*69,  fi  0-98=100,  D. 

1-06  6-66  0-74  0*81  6-89,  fi  2'28=100,  D. 

1-27  6-67  0-56  0*06  742, fSTi 0-89,  fi  2-21— 100,  S. 


Si         £1 

1.  Andes,  69*60  2418 

2.  Vosges,  white,  68*92  2606 

3.  *"       red,    68*91  24*69 

4.  Ohagej,*         69*96  24*18 
6.  Saeeharite,      68*98  28*60 


Andesine  fuses  in  thin  splinters  before  the  blowpipe.  Saccharite  melts  onlj  on  thin 
e4gos :  with  bocax  forms  a  clear  glass.    Imperfectlj  soluble  in  adds. 

Andesine  occurs  in  the  Andes,  at  ^ftumato,  in  the  rock  called  Andetite,  a  whitish 
syenite.  Delesse  has  found  the  same  mineral  in  the  syenite  of  Alsace  in  the  Vosges. 
G.=s2*683,  white  of  Servance ;  2*661,  red  of  Corayillers ;  and  also  in  the  porphyry  near 
Ghagey,  Haute  Sa6ne ;  0.=2*786.  Saccharite  is  a  granular  mineral,  having  traces  of 
cleayage  in  one  direction,  occurring  in  yeins  in  serpentine  at  the  chrysoprase  mines  near 
Frankenstein,  in  Silosia. 

If  the  water  in  Saccharite  is  an  essential  ingredient,  the  species  is  not  identical  with 


ANORTHTTE,  Boie,  1828.    Amphodelite,  Nord.    Indianite,  Bwmon,    Biotina,  Mont. 

Triclinic.     P  :  T'=101o  39' ;  P  :  T=110o  67',  P  :  M=8^o  4§/^ 


Vwsvlw* 


T' :  T=120o  80' ;    P  :  a'=188®  13',  P  :  a'=138®  46'.     Cleavage 

1^  Palnsan  iakia  the  gitrand  thai  the  water  in  this  and  other  feldspars  is  a  constitneut 
the  mineral 


ALUMINA. 
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Si 

4449 

4412 

48-19 

46-0 

47-68 


1.  MoDte  Somma, 

8.  «  " 

4.  Java, 
6.  Faroe, 

6.  Ampkodelite, 

from  Finland, 

7.  Ampkodelite, 
from  Tuiiabei|;, 

9.  *"  white,  48-0 
la  **      42-09 
11.  Anorthite,  43-34 


46-80    86-46 


44-66     86-91     0O7     1602    4*08 


4200 


8400 
84-6 
88-89 
86-81I 


16-00 
16-6 
16-78 
17-41 


I)araUel  with  P  and  M  perfect.  Face  M  oblique  to  the  right  as  in 
abradorite  and  hyposclerite.  Structure  granular,  columnar,  or 
coarse  lamellar. 

H.=6— 7.  G.=2-65— 2-78 ;  2-762,  (massive), Rose ;  2768,  Am- 
phodelite ;  2*668,  Indianite,  Silliman.  Lustre  of  cleavage  planes 
inclining  to  pearly ;  of  other  faces  vitreous.  Color  white,  grayish, 
reddish;  streak  uncolored.  Transparent — translucent.  Imusture 
conchoidal.     Brittle. 

Cbmmm/totk— lt'Si4-3SlSi=Silica  43-9,  alumina  86-8,  lime  19'8. 
Analyses:  1,  G.  Rose,  (GQb.  Ann.  bndii,  173);  2,  8,  Abidi,  (Pogg.  li,  619);  4,  Rein- 
wardt,  (Fogg.  1,  861);  6,  Forchhammer,  (Jahre^,  iTiii,  284);  6,  Nordenskiold,  (Fogg, 
xii,  174) ;  7,  Svanbeig,  (Jahresb.  xx,  238) ;  8,  Cheneviz ;  9,  Lau|^er ;  10,  G.  J.  Bnun, 
mider  the  direction  of  Suliman,  Jr.  (Am.  J.  ScL  [2],  yiii);  11,  &dmann,  {Oft.  K.  Y. 
Ak.  Fdrh.  1848,  67) : 

SI        Pe       Ca       fig      fc        Sa 

84-46    0-74    16-68    626     — =100-68,  G.  Row. 

86-12     0^0     1902     0-66     0-26     0-27=100-01,  Abich. 

86-49    0*67     18-93    0-84    0*64    0-68=100*84,  Abich. 

870       —    14-6       —    0*6  =98-1,  Reinv. 

32-62     2-01     1706     1-80    0*29     109=101*89, F. ;  G. 2*70. 

10*16     6*06     — ^,$'e  170,  :ft  1*86= 

100,Nord. 
—     ,  iga  0*6=100*28,  a 

8*20    16-00     —     8-36,  fi  l-0=98-65.  Oh. 

1^      156       2*6,  fl  1-0=97-7,  Lang. 

4-08=100*84»  BmaL 

0-86    0*62    0*89,  ^e  1*86,  iga  0-39, 
undec.  0*67=100-1«,  K 

B3.  like  albite,  except  that  it  forms  with  soda  an  enamel  Entirely  deoompoted  hj 
muriatic  add,  but  anortnite  does  not  gelatinize.    Indianite  selatinixes  readflj. 

Ampkodelite  is  a  reddish  gray  or  dingy  peach-blossom-redvariety,  occurring  arystalliaed 
and  massiTe,  with  the  angle  P  :  M=86°  40'  and  94°  20',  and  cleavage  parcel  to  P  and 
M.  Indianite  has  a  granular  texture  something  like  statuary  marble,  a  elistenii^  snr- 
face  of  fracture,  and  occurs  massive.  The  grams  cleave  parallel  to  two  ^anea  inclined 
to  one  another  96°  16',  which  is  not  fiir  from  the  angle  of  anorthite,  considering  the  diffi- 
co^  in  this  case  of  obtaining  perfectly  accurate  measurement 

l!ne  Biotine  of  Monticelli  is  shown  by  Brooke  to  be  this  species,  (PhiL  Hag.  x,  1887). 

The  Christianite  of  Monticelli  is  referred  here  by  Scacchl 

Anorthite  occurs  at  Mount  Vesuvius,  among  the  old  lavas  in  the  ravines  of  Monte 
Somma,  associated  with  ice  spar,  augite,  mica,  and  idocrase.  Also  on  the  island  of  FtocMa, 
near  the  entrance  to  the  bay  of  Naples  ;  in  the  Faroe  Islands,  and  Java. 

Amphodelite  occurs  at  Lojo,  Finland,  and  at  Tunaberg,  Sweden.  The  Indianite  is  fron 
the  gangue  of  the  corundum  in  the  Camatic,  and  is  associated  with  ffamet,  kyaoite,  and 
hornblende.  A  mineral  from  Bytown,  U.  0.,  analyzed  by  Tennant,  has  been  referred  to 
amj^odelite.    He  obtained 

Si  46*80,     £12616,     Ca  1626,     ]S[g  2*96,     l^e  4*70,     Loss  by  ignition  2*00=97-86. 

Biotine  is  found  among  the  volcanic  debris  of  Vesuvius.  Indianite  occurs  as  the  gangoe 
of  the  corundum  of  the  Camatic.  The  specimen  analyzed  under  the  direction  of  suli- 
man was  originally  from  the  hands  of  Count  Boumon,  and  came  from  the  Indian  locality. 

LEPGLITE,  Nordenekiold ;  BreiL,  Handb.  iii,  630 ;  Hermann,  J.  £  pr.  Chem.  xIyi,  887. 

Triclinic,  and  resembling  anorthite,  but  differing  from  it  in  being 
oblique  to  the  left.  T  :  T'=120°  30',  P  :  M=930,  which  is  the 
ande  between  the  cleavage  planes.    Crystals  highly  modified. 

H.=:6.  Gi=2-75 — ^2*77.  Vitreous  and  transparent;  colorless, 
grayish,  greenish,  often  brovnush  externally. 


836  DB8CRIPTIT1  MIKEKALOGT. 


«— &*Si-|-8Sl9i,  like  anortliite.    AnaljMs hj  K  Heimaim,  (kw.  dt): 

&        H       9d      Ca       fig     iSTa 

1.  Lojo,  42-80    8612    1*60    1414    2*27     1-60,  ign  1*56:=M«69. 

2.  Oiryervfi,      48*50    3811    4*00    10-87    6*87    1*09,  iga  l-60=:99*64. 

ER  foflos  with  difficulty  oq  the  edges.    Deoompoeed  by  coooentrated  acidiL 
From  Lcno  and  Omjervfi,  in  Finland,  in  large  ciystalB,  aometknes  two  indies  kng. 
with  smooth  fiiees. 

Hie  Lindta^  (or  Limeitg)  of  Komonen,  of  the  same  looalitj,  wfaidi  is  described  aa 
a  distinct  species  by  Hermann,  ^J.  £  pr.  Chem.  xlvi,  896),  is  identical  with  Lepolite,  ac- 
cept that  it  contains  itL  Breithaupt  states  that  it  is  properly  a  pseadomcNph  after 
Lepolite,  (J.  t  pr.  Chem.  zl?ii,  286). 

VOSGITE,  Delewe,  Ana  des  Sfines,  4th  ser.  zii,  284. 

Triclinic ;  but  seldom  in  distinct  crystals.  Cleavage  in  one  di* 
rection  easy ;  also  a  second,  somewhat  less  easy.  Also  massive  or 
in  thin  tables. 

H.=6.  G.=2-737,  Corsica  ;  2T71,  Vosges.  Lustre  greasy  to 
pearly.  Color  whitish,  with  a  shade  of  green ;  also  slightly  gray- 
ish or  bluish.     Translucent.    Fracture  conchoidal  or  uneven. 

Compoiitum. — 8fiSi-H^'Si*.   Analyses  by  Delesse,  (loe.  cii,  and  Ann.  Ch.  Fhys.  xm); 

Si        SI        9e     fin       Ca      Ag     lira      &       '6. 

1.  Vosges,        49*82    80*07    0*70    0'60      4*25     1*96    4*86    4*46    8*16=99*86. 

2.  Coraca,        48*62     8466    0*66     12*02    0*88    2*65     1*06    0-49=100*89. 

In  a  matrass  the  Yoqges  mineral  yields  water,  which  Delesse  soggests  may  be  in  dieDi- 
ical  combination.  B.B.  fuses  with  intumescence  to  a  white  blebby  glass,  with  about  the 
same  facility  as  labradorite.  A  transparent  pearl  with  boraac  Attacked  by  mnriatie 
acid  more  easily  than  labradorite,  and  in  very  fine  powder  Ihe  solution  is  complete,  espe- 
cially if  solphuric  add  is  employed;  the  silica  separatee  in  grains. 

Oonstitutes  the  porphyry  of  Temuay  in  the  Vosges ;  also  enters  into  the  coDstitatioD 
of  the  orbicular  diorite  of  Oorsica,  the  other  ipgrecUent  being  augite. 

TmORSAUrrE,  F.  a,  Chntk, 

Monoclinic?    Massive,  with  one  perfect  cleavage. 
H.=6.    6.=2*688.     Lustre  vitreous,  pearly  on  the  cleavage 
face.    Color  white  to  grayish.    Streak  uncolored.    Transparent. 

awyosOum.— Ift^i'-f  2^1S^l    Analysu  by  Oenth,  (Amer.  Jour.  Sd.  [2],  vii,  1 14) : 
Si  48-86,  21  80*59,  9e  1*87,  iSlg  0*97,  ]ftn  trac*,  Ca  1716,  l^a  1*18,  &  0^(2=100-90. 

RR  in  thin  splinters  it  fuses  to  a  gUus ;  in  borax,  duMolvee.  Insoluble  in  muriatie 
^mUL    IVaeture  somewhat  ooocfaoidal. 

Oeenrs  in  the  laya  of  Thjorsa,  Helda,  Iceland,  along  with  durysoHte.  In  oompodtJoD 
H  dilferi  from  Scapolite  in  containnig  2^  instead  of  22Si 

OOXJZJBRANTTE,  Charpmtier:  DufryMy,  Awn.  Oh.  Fliys.  xzzvii],  280. 

.1.  Monoclinic.    M  :  M=96^.    Crystals  long  and  vertically  stria- 
.fed.    Cleavage  clinodiagonal. 

H.=6 — 6*6.  G.=2*69.  Vitreous.  Gray,  greenish-gray,  black. 
•OfOBB  fracture  uneven. 

OBMgM»fj<tofk^]ft*§i+2SlSL    Analysis  by  Dofirenoy: 

ft  12^7,        2124-02,        Oa  11-86.        fig  1*40        ]^  6*58,        JTa  8-96a:98*65. 

BJBLftMea  to  a  white  enameL    Not  attacked  br  the  adds. 

Frann  Ocmasran.  Oocnrs  in  mica  date  at  Barms,  Dept  of  the  Haute  yrteu&fi^  m 
•kBdercrystak    Kobdl  and  BakBngor  saggert  that  it  may  be  labradorite. 


ALUMINA.  887 


HYPOSCLERITE,  BreiihaupL 

Triclinic.  Prism  oblique  to  the  right,  as  in  anorthite.  P  :  M = 
(see  fiffure  of  anorthite)  87°,  T  :  T'=1190;  P  :  T=1140  80';  a 
vertical  plane  between  M  and  T,  on  a  corresponding  plane  between 
T'  and  the  opposite  M=59^ ;  P  :  a=127^.  Cleavage  parallel  with 
PandM. 

H.=6-5.  G.=2*609 — 2-612,Breithaupt;  2-66,  Hermann.  Green- 
iah-gray,  with  a  weak  greasy  lustre,  inclining  to  vitreous.  Trans- 
lucent. 

Ck)mpo9itum. — SfiSi-j-SPSi*.    AnalyBiB  by  Hermaim,  (J.  t  pr.  Chem.  zlvi,  896): 

56-48      21-70      O'lb      0*39      4*88      8*89      6*'79      2-66      2*00,  ign.  1 '87=99*80. 

Ko  water  in  a  matrass.  B.B.  in  the  forceps  fuses  with  difficulty  on  the  edges  to  a 
white  enamel 

TtonoL  Arendal,  in  crystals  one-fourth  to  one-half  an  inch  in  length. 

TUs  species  is  peculiar  among  the  feldspars  in  having  the  ratio  of  the  oxygen  in  the 
protozyos  and  peroxyds  as  1 :  2. 

SAUSSURrrE,    Jade  tenace,  Feldspath  tenace,  J?:    Lenumit    Magerer  Kephrit 

Probably  oblique.  Cleavage  in  two  directions  parallel  to  the 
lateral  faces  of  a  rhombic  prism  of  124^  nearly.  Composition  often 
granular,  impalpable  ;   strongly  coherent. 

H.=5-5— 6.  G.=3  266, Piedmont ;  3342, Pays de  Vaud.  Lus- 
tre  pearly,  inclining  to  vitreous  upon  the  faces  of  cleava^  ;  also 
resinous  in  some  specimens,  particularly  the  massive.  StreaK  white. 
Color  white,passing  into  greenish-white,  mountain-green  or  ash-gray. 
Fracture  uneven,  splintery.     Subtranslucent.     Extremely  tough. 

QmpoMitum,-'13L*'5i+2'&Si  ?  Analyses :  1,  Klaproth,  (Beit  ir,  278) ;  2,  Sausaura, 
(J.  d.  Mines,  xiz,  206) ;  8,  4,  Boulanger,  (Ana  d.  Mines,  [3],  viii,  169) : 

Si         £l        Pe       Sin     Ca        ]^a      &      Jftg 

1.  Lake  Geneva,    4900     24-00      6*60     10*60    660     8-76=99-26,  Klap. 

2.  «  "  44-00     3000     12-60     0K)6       4-00     6*00    026     =96-80,  Saui. 

8.  Mi  Gen^vre,      44 6      30*4       16*6      76       2-6=100-6,  Boul. 

4.  Corsica,  436       82*0       21-0       1*6       2-4=100*6,      " 

B3.  fuses  with  great  difficulty  to  a  greenish-gray  glass.    Not  acted  upon  by  adds. 

Saussurite  occurs  m  primitive  regions,  and  with  hornblende  and  augite  constitutes  the 
rocks  called  gabbro  ana  euphotide.  It  was  first  found  on  the  borders  of  the  lidce  of  Qe- 
DAva,  by  Saussure,  Senior,  whose  name  it  bears.  It  also  occurs  at  Monte  Rosa  and  its 
yicinity,  in  Corsica,  in  Qreenland,  at  Madras,  and  elsewhere,  as  a  constituent  of  the  above 
rocks.    This  species  has  been  considered  an  impure  Labradorite. 

LATROBITE,  Brooke,  Ann.  PhiL  2d  ser.  v,  883.   Diploite,  Brett 

Triclinic ;  P  :  M=91°  9',  P  :  1=98°  30',  M  :  T=93°  30'  (fig. 
103,  pi.  2) ;  angles  obtained  from  cleavage  planes.  Cleavage  par- 
allel to  P,  M,  and  T.     Occurs  also  massive. 

H.=5*5 — 6*5.  G.=:2'72,  Gmelin ;  2*8,  Brooke.  Lustre  vitreous  ; 
of  P  dull ;  M  and  T  unequally  shining.  Color  a  pale  rose-red,  or  a 
pink,  resembling  lepidolite.     Subtranslucent—- opaque. 

Compoeition, — fi'5i-|-4^^    Analyses  by  C.  Gmelin,  (Pogg.  iii,  68) : 
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S38  OBScftirrnrx  mivkbalo€T. 

Si  ly  fti         ttg         Ca  &  fi 

1.  44-65  36-81         fl6        <^6S        8-28        6*58  2*01=102-16. 

2.  41-78  32-83  6-77  9*79        658  21>1=»8^8l 


BLR  in  the  pktiiitim  foreeps  (bsn  od  the  edges,  whh  mne  intnmfiirifiiee,  te  a  trliile 
MMiinfl     Witn  borax,  it  aflordi  a  pate  ameth jsTied  gloMe  in  the  coyviatiag  flfln^  and 
ealorle»  in  the  redaciDg.    With  eali  of  pbospboroB  it  melts  to  a  ~ 
riceletoo  of  silica. 

Fomd  on  Amitok  island,  near  the  ooasi  of  Labiador,  irtwre  it  is 
feldspar,  mica,  and  calcareous  spar.    It  was  fouid  by  the  Rer.  C.  L  Latrobe. 

Hits  spedes  may  be  identical  with  anorthite. 


POLLUX,  Breii^  Plattner,  Asm.  d.  Ch.  n.  Fhann.  hdz,  439,  445. 

Massive.     Like  quartz  in  appearance  ;  traces  of  cleavage. 
H.=6 — 6*6.     G.=2'880.    Cdorless  and  transparent,  with  a  vit- 
reous splendent  lustre.     Fracture  conchoidal.     Kefraction  biaxial. 

Campotiium. — Analysis  by  Flattner,  (loc  dt) : 
3i  46200,   £116-894,    9eO-862,    &  16-506,   JTa and  ti <r<K»  10*470,   £[ 2*321  =:«»1M. 

The  quantity  analyzed  was  too  small  for  a  satisfiMrtory  result 

Bm.  fuses  to  an  enamel-like  blebby  glass,  and  tinges  the  flame  orange.  DkisolTes  eaa- 
ly  with  borax  and  forms  a  oolorlesa  glass.  Glass  with  salt  of  phosphoms  uiootered 
when  cold.    Decomposed  completely  in  the  adds. 

AsBodated  with  castor  at  the  island  of  Elba. 

PETALTTE. 

Massive,  with  cleavage  in  one  direction  perfect ;  in  two  others 
imperfect,  making  an  angle  tc^ether  of  106^ ;  also  between  the 
perfect  and  one  imperfect,  an  angle  of  142^  nearly  ;  Haiiy  makes 
the  angle  137^  10' ;  Mohs  gives  95^,  and  Brooke  100^,  for  a  rhom- 
bic prism  ;  and  Leonhard  84^  for  an  oblique  rhombic  or  rhomboid- 
al  prism.  The  system  of  crystallization  is  probably  monoclinic. 
Structure  sometimes  columnar,  occasionally  impalpable,  usually 
strongly  coherent. 

H.=6— 6-6.  G.=2-42,  Arfvedson ;  245,  Dr.  Clarke  ;  2426,  C. 
6.  Gmelin.  Lustre  vitreous  and  glistening ;  pearly  on  the  faces 
of  perfect  cleavase.  Streak  white.  Color  white  or  gray,  with  oc- 
casionally a  redaish  or  greenish  tinge.  Translucent.  Fracture 
imperfectly  conchoidal. 

CompoMtian.'^i  ]f;ra)9i'+4^i'=Si]ica  77*9,  alumina  17*4,  Uthia  2*7.  soda  2^. 
Analyses :  1,  Arfvedson,  (Schw.  J.  zzii,  93) ;  2,  Gmelin,  (Gillx  Ann.  bdi,  399) ;  3^  4, 
B.  Hagen,  (Pogg.  zlviii,  361): 

ti  Sa 

5*761         =102*198.  Arfvedson. 

516         Ca  0*82,  ign.  2l7=99-23,  Gmelin. 
2-692        2-302=100,  R.  Hagen. 
2-660        2-273=100, 

Gently  heated,  it  emits  a  blue  phosphorescent  light  B.B.  on  charcoal  becomes  glaay, 
subtransparent,  and  white,  and  melts  only  on  the  edges ;  gives  the  reaction  of  lithia,  (p. 
163).     with  borax,  it  forms  a  dear,  colorless  glass.    Not  acted  on  by  adds. 

Petalite  occurs  near  Stoddidim,  at  the  iron  mine  of  Uto,  accompanying  lepidolite, 
tourmaline,  spodumene,  and  quarts ;  also  at  Bolton,  Mass.,  where  it  is  associated  in  aHme 
quarry  with  scapolite,  sphene,  and  pyroxene. 

Lit?iia  was  first  discovered  in  this  minend  by  Arfvedsoa.  Tlie  name  petalUe  is  deriv- 
ed  from  KtraXov,  a  Uaf. 


Si 

%l 

1.  uto, 

79*212 

17-225 

2.      " 

7417 

17-41 

8.      " 

77-812 

17194 

4.      " 

77067 

18*000 

Si 

£1 

Fe 

1.  Uto. 

66-40 

25-30 

1-45 

ft.      " 

63-288 

28-776 

0-794 

8.      « 

65-30 

25-34 

2-83 

4.      « 

66-136 

27-024 

0-321 

5.  Kflliney, 

63-812 

28-508 
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SPODUMENE,  cTAndrada,    Triphane^J^. 

Massive,  and  probably  trimetric ;  yielding  by  cleavage  rhombic 
prisms  of  93°,  (Brooke). 

H.=6-5— 7.  G.=315— 3-2  ;  317,  Haidinger ;  3188,  Thomson, 
specimen  from  Dublin  Bay.  Lustre  pearly.  Cross  fracture  vit- 
reous. Color  grayish-green,  passing  into  greenish-white,  and  gray- 
ish-white ;  streak  uncolored.  Translucent — subtranslucent.  Frac- 
ture uneven. 

Camponti<m.-^^a,  ti)*Si*+43tlSiMBerzelii»)=:Silicm  690,  alumina  256,  Uthia  5-4. 
Nearer  the  analyses,  (Na, Li)*Si'+4%18i*.  Kobcll^SUica  650,  alumina  289,  Uthia  6*1. 

Analyses :  1,  Arfvedson,  (Schw.  J.  xxi,  58) ;  2,  Stromeyer,  (Unters.  i,  426) ;  8,  Regnault, 
(Ann.  d.  Mines,  [3],  1839,  380) ;  4,  R.  Hagen,  (Pogg.  zlyiii,  361);  5,  Thomson.  (Min.  i, 
a02): 

Li 
8*85,    ign.  0-45=102*45,  Arfvedson. 
5-626,  ign.  0-775=99-463,  Stromeyer. 
6-76=100-23,  Hagen. 
3-836,  :5Ja  2-683=100,  Hagen. 
5-604,  fa  0-828,  Ca  0728, ti  0-36=99-84,  Thorn. 

In  a  specimen  from  Mexico,  Hagen  found  §i  65-247,  H^  Fe  27'556 ;  and  in  another 
from  TjTol^  Si  66027,  &  26 451.    Hagen  shows  that  part  of  the  alkali  is  soda. 

KB.  loses  translucenev  and  color,  intumesces  and  fuses  to  a  glassy  globule ;  giyes  the 
rMctkm  of  lithia,  (p.  163). 

Occurs  on  the  island  of  Uto,  in  SAdermanland,  Sweden,  with  magnetic  iron  ortt, 
quarts,  tourmaline,  and  feldspar ;  also  near  Stcrzing  and  liscns  in  the  Tyrol,  and  of  a 
pale  men  or  yellowish  color,  imbeded  in  granite,  at  Killiney  Bay,  near  Dublin,  and  at 
Feteniead  in  ScotUnd. 

It  oecura  in  granite  at  Qoshen,  Mass.,  associated  at  one  locally  withl)lue  toarmaliDe 
and  beryl;  also  at  Chesterfield,  Chester,  and  Sturling,  Mass. ;  at  Windham,  Maine,  near 
the  bridge,  along  with  garnet  and  staurotide ;  at  Brookfield,  Ct,  a  few  rods  north  of  Tom- 
lfiiflon*8  tavern,  in  small  grayish  or  greenish-white  individuals  lookmg  like  feldspar. 

The  name  spodumene  is  derived  from  mnioSf  <uA«f,  and  was  given  the  mineral  became 
it  assumes  an  appearance  like  ashes  before  the  blowpipe. 

KiUinite^  (Thomson,  Min.  i,  330),  has  the  appearance  of  spodumene,  and  is  associated 
with  it  at  Killiney  Bay.  H.=4.  G.^2-65.  Lustre  vitreous,  weak.  Cplor  greenishrgray, 
or  yellowish.     Composition, — According  to  Lehunt  and  Bly  the : 

Si  ^  £[  ]^e  Ca  IJilg        iSin  A 

1.  49-08        30-60         6-72         227        068         1*08         10.00=100-48,  L. 

2.  47-98         31-04         606         233        072        046         1-26         10-00=99-80,  BL 

B^.  fuses  to  a  white  enamel. 

CASTOR.    Kastor,  Breit,,  PlaUner,  Ann.  d.  Ch.  u.  Phaim.  Iziz,  443. 

Monoclinic.  Cleavage  distinct  in  two  directions,  inclined  to  one 
another  128j°.  Massive  with  the  lustre  and  transparency  of 
quartz. 

H.=6— 6-5.     G.=2-392.     Fracture  conchoidal. 

Compo»if«)».— tigi»+23tl5i*=Silica  78-0,  alumma  19-3,  Uthia  27=100.  Analysis 
by  Plattner : 

Si  78012,        ^  18-856,        Fe  0*613,        ti  and  trace  of  &,  JTa  2-760=100'S41. 

B.R  in  the  outer  flame  fuses  with  difficulty  to  a  transparent  colorless  fflobde,  giring  a 
carmine  tint  to  the  flame.  Easily  dissolves  with  borax  to  a  glass  which  »  cokflesB  wkes 
o(dd.  With  salt  of  phosphorus,  bead  becomes  opaline  on  cooling.  Kci  attMkad  bj  adds. 
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DESCBIPTIVI  MINEIALOOT. 


From  ElbAf  forming  druses  in  grBoite.    The  oompoeitioD  b  Tery  near  tiiat  of  Petettte. 

ZroADrrE,  Breithaupt,  Ana  d  Ph.  a  Chem.  bax,  429.  Kear  castor.  Plattner  in  a  qoal' 
itative  analysts  found  silica,  alumina,  and  lithia,  without  water.  Form  a  broad  rlioiiibie 
prism,  onl J  seen  in  twins,  and  like  albite.  G.=:2*511.  Lustre  like  ^ass.  Oolamdand 
yellowish-white.    Feebly  transparent 

SCAPOLITE.  Meiomte.  DipYre,P.   Paranthine.    Wemerite,JB:    Ekebergiteu   Kattel- 
lite,  Brooke,    Tetraklasit,  Kaus.    Schmelcstein,  Skapolith,  Spreustein,  Wem. 

Dimetric.     M  :  c=135°    c:a=12lo  20'— 12P  50',  a:a=18eo 
20'— 136<^  38' ;  over  6=62°  40'— 63°  40'.    Cleavage  paraUel  with 
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f^ 

^      a 

x 

/ 

M 

M 

1 

/ 

GooTtniaar,  N.  T. 


VcniTiaf. 


M  and  e  rather  distinct,  but  interrupted.     Also  massive,  granular, 
or  with  a  faint  fibrous  appearance;  sometimes  columnar. 

H.=5— 6*5,  nearly  6,  a  subtransparent  variety  from  Gouvemeur, 
N.  Y.  G.=2-612 — 2749.  Lustre  vitreous  to  pearly  externally, 
inclining  to  resinous.  Cleavage  and  cross  fracture  surface  vitre- 
ous. Color  white,  grav,  blue,  green,  and  red  ;  colors  usually  light ; 
streak  uncolored.  Transparent — faintly  subtranslucent.  Frac- 
ture subconchoidal.     Brittle. 

Oompontion. — Under  the  species  Scapolite,  three  or  four  different  chemical  compoondi 
are  included,  which  may  be  aistinct  species,  although  no  essential  differences  in  aystaUi- 
ntioQ  haye  yet  been  pointed  out    Tnese  are, — 

1.  MeUmite. — 0a*9i4-2£lSi=Silica  42-6,  alumina  81*6,  lime  25*9.  Occurs  in  geodes  of 
tiansparent  crystals  usually  in  limestone  blocks  on  Monte  Somma.  G.=:2'8 — 2*66.  BJBL 
liiaes  with  intumescence  to  a  colorless  glass.  A  clear  glass  with  soda.  With  adds  gela- 
tiniaes  aooording  to  Eobell,  but  less  perfectly  after  heating,    a :  a»186<'  22'  and  62<>  66'. 

2.  iSeapo/ffo.-^Ekebergite,  Paranthine,  Bergmannite,  Kuttallite,  Porcelain  Spar)= 
(Oa,  ]$I^a^Si*-h2^kl5i=SiUca  49*7,  alumina  27*6,  lime  22*7.  Occurs  in  square  prisms, 
large  or  small,  and  also  massive.  Translucent  to  nearly  opaaue.  0.=2*62 — 2*8.  Partm- 
thine  included  compact  varieties  of  white  and  pale  blue  ootors.  Nuttallite  differs  from 
Wemerite  in  presenting  a  tinge  of  blue  with  the  gray,  and  a  feeble  chatoyant  reflectiQii  of 
light  JSkeb^Tffite  is  tL  mtmare  scapolite,  having  a  slightly  fibrous  appearance,  notini' 
ooomion.  The  massive  scapolite  of  Bolton  has  been  called  ekebergite,  although  tha 
ciystals  common  there  are  ordinary  scapolite.  Porcelain  epar  occurs  in  prisma  reaem- 
fahng  scapolite,  massive  with  a  subvitreous  or  sub-pearly  lustre.  Q.=2'66 — 2*68.  Oolor 
white  or  yellowish-white.  RB.  fuse  in  a  strong  heat  with  much  intumescence  to  a  dear 
or  white  glaas.    With  soda  the  ekebergite  of  Pargas  forms  with  difficulty  an  iroD-graeo 

In  adds  soluble  without  gelatinizing. 

t,  4^  WemtriU, — This  yanety  has  rather  darker  shades  of  color  than  the  ao-caOad 

K  Md  OQotaina  but  little  or  no  alkaliea.    Wemerite  of  Ersby  has  the  apaoifie 

1^.    Kammelalwg  deduces  the  formula  (from  analysis  17)  Ot'Si+sSlBMSil- 

/i  almin  36*4^  lime  19*9.    Wolff's  analysia  of  a  Pargas  yariety  oorreBpooda  mora 
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aettty  to  0a^+sSl9i==SflMm4«-58,aliimiiia841(2»  lime  18-9^  0.;=:S-712.  BJ9L 
tfM  naegta  wenierite  fonns  easily  with  toda  a  deer  glass. 

AmoDff  these  difierent  compounds  the  Srsfaj  wernerite  is  essentially  ideotiad  in  fer- 
mnla  wiu  anorthite  and  kpidomelane ;  and  the  Paigas  wernerite,  with  nephdine. 

Analyses :  1,  L.  Gmelin,  (Schw.  J.  zxr,  86,  zzzr,  848) ;  9,  Stromeyer,  (Unten.  878); 
S,  Wol^  (De  Oomp.  Foss.  Ekebm;  <&&,  Ben^  1848,  Ramm.  Sd  Sopp.  188) ;  4^  Haii- 
wall,  (Jahresb.  ir,  166) ;  6,  d,  7,  Wdff;  8,  C.  T.  Jadnon,  (Best  Joor.  Nat  Hist  Jan. 
1844);  9,  Thomson,  (Min.  i,  278) ;  10,  11,  Wolff;  18,  Skebefg.  (Afh.  i  Fys.ii»U8); 
IS,  Bsfg,  (Jahresb.  zxr,  866);  14, 16, 16,  Hartwall  and  Hedbeig,  (Jahresbi  tr,  166); 
17,  Nordenskidld,  (Schw.  Jour,  xxzi,  417) ;  18,  Wolff  ;  19,  Fochs,  (Leonh.  Tkseh.  f.  Min. 
1898,94);  20,  Kobell, ( J.  £  pr.  Ohem.  i,89);  21, Scfaafhftutl,  (Ann.  Oh.  a.  Fharm. zlri 
896);  22,  Thomson,  (Ann.  Lye.  N.  H.  New  York,  iii,  88);  28,  L.  Stadtmuller,  (Am.  J. 
SoL,  Tiii,  894) : 

L  MtUmite, 

Si       21        9e       Ca       fig       JTa       fi: 
48*80    82-86     20*64 


1.  Sotniwa, 


8. 
8. 


« 


40*68 
42*07 


82*78 
31*71 


24*24 
22*48 


-,  $^6  1-07,  lira  and  ti 

2-67=100*98,  Omelin. 

1*81,        Je  0*18=99*60,  Star. 

0*46      0*81,  ign.  0*81=97*29.  W. 


n.   SeapoliU^Ekebergiie,    O.  of  Na  6,  2*628 ;  of  6,  2*788 ;  of  7,  2*718 ;  of  8,  2^188 ; 

of  10,  2*786 ;  of  11,  2*712  *,  of  18,  2*84. 


4.  Pargas,         49*42  26*41 

6.  Wermhmd,  49*88  27*02 

6.  Ffailand,        4816  25-88 

7.  Bolton,  48*79  281 6 

8.  **     ptnl;,  46*94  28*84 


1*40 
0*21 
1*48 
0*82 


9. 


46*80     26*48 


10.  Hesselkulla,  49^6  26*40 

11.  Arendal,       60*91  26*81 

12.  Hesselkulla,  46*00  28*76 
18.  Drothems,     46*86  26*84 


0*64 
0*76 
0*76 
0*82 


16.69 
12-71 
16*68 
16*02 
14*68 

18*62 

14*44 
18*84 
18*50 
17-00 


0-68 
0*86 
0*84 
1*29 
0-21 


0-68 


0*64 


6-06 
7*69 
4*91 
4-62 
6-48 


6*14 
7*09 
6*26 
4*71 


,  ign.  1-46=100,  H. 

0-87,  ign.  0*77=99-90,  W. 
0-12,  ign.  0*86=98*46,  W. 
0*64,  ii?a  0  *74=99*86,  W. 
01M,  ti  1*68,  6e  and  la 
2*0,^0-6=99^7,  J. 

,  ^a  snd  Li  8*64,  ft 

6'04=100'09,  lliom. 
0-66,  ign.  0*69=98-12,  W. 
0-86,  ign.  0-41=99*74,  W. 

,  ijjn.  2*26=96*60,  R 

0*82,  ign.  1*60,  undecooL 
0-99=98-17,  Berg. 


lU  Fmimte,  (or  so  called  by  the  analysts).    O.  of  18,  2*712. 


14.  Ersby,  48*77 

16.       *•  6211 

16.  Petteby,  61 34 

17.  Ersby,  43-83 

18.  Pargas,  4610 


31-06 
27*60 
32*27 
36*48 
82*76 


0-66* 
1*91* 


16-94 
18*53 
9*33 
18*96 
17-84 


8*26  Jtt0*61=99*683.4H. 

3*86  ,fi  0-73=98-88  ** 

6*12  ,  fl  1*00=100-97  •• 

,  fl  1*08,  Nord. 

0*76      0-68,  ign.  1-04=98-18,  W. 


'With  Mf. 
lY.  Porcelain  Spar^yuttaUUe, 


19.  Pore  tpar,  49*30 

20.  "        «  60-29 

21.  «        "  49*20 

22.  NuUalliU,  37*81 
28.         -  46*79 


27*90     14*42     6-46     ,  fi  0-90=97-98,  P. 

27*37     18-68     6-92      0-17=97-30,  Kobea 

27-30     16-48     4-68      1*23,    CI  0*92,  fi  1-2= 

99-2,  SchafhfiutL 

26*10     18*34     fi:7-81,^e7*89.fi:i*60=97-96,T. 

80-1 1       1*86     17*41     Safrwje,  ft  8*49,  Mn  tract,  fl  1*68= 

100-28,  Stadtmuller. 

The  recent  analysis  of  Nuttallite  by  Mr.  Stadtinuller,  under  the  direction  of  SilHman* 
Jr.,  shows  that  it  is  identical  with  coomion  scapolite.    The  angles  are  also  the  same. 

Usually  foimd  io  crystalline  rocks,  and  in  granular  limestone  most  common  near  its 
junction  with  g^ranite ;  also  in  beds  of  magnetic  iron,  accompanying  this  rock.  In  the 
latter  situation,  Bcapolite  occurs  at  Arendal,  in  Norway  and  Wermland,  in  Sweden ;  also 
in  fine  crystallizationB  in  Pargas,  Finland,  Ac  At  Arendal  it  is  associated  with  horn- 
blende and  garnet  in  limestone,  and  occurs  in  long  slender  crystals.  WemoriU  is  found 
in  short  thick  crystals  at  the  same  locality.  ParonMtiM  occurs  in  the  limestone  qoarriee 
of  Kakgo  in  Wermland. 

Porcelain  epar  occurs  in  granular  limestone  at  Obemsell  in  BaTaria. 
Good  crystals  occur  at  Qoayemeor,  N.  T.,  in  gnurabur  limeftonei.wiA  wpM^  iF^mm^ 
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tud  au^ ;  at  Two-Ponda  in  Orange  On.,  N.  T.,  a  reddiib-white  cryitaUisad  seapolite 
with  pyroxene,  sphene,  and  zircon ;  one  crystal  has  been  obeenred  ten  kicfaee  loi^  and 
fire  in  diameter ;  in  Warwick  of  the  same  eounty,  milk-white  Grystals  oocnr  near  Ami^, 
with  pyroizeoe,  sphene,  and  graphite ;  aleo  five  miles  south  of  Warwick,  and  alec  two 
milea  north  of  EdenyiUe,  near  Greenwood  Fomaoe,  are  other  good  localities;  in  Bmez 
ooonty,  perfect  crystals  and  massire  ferms  nearly  fibrous,  of  white  and  greenislhwhtts 
oolors,  are  abundant  near  Kirbys  graphite  mine,  foor  miles  northwest  of  Alexandria,  in 
TIeonderoga,  associated  with  pyroxene.  In  Lewis  Ox,  N.  Y.,  the  rariety  Nottallite  oe- 
cars  in  fine  crystals  of  white,  blmsh,  and  dark  my  oolors,  presenting  tne  j^y  of  light 
usual  with  this  yariety ;  the  edges  of  the  aystaL  are  often  rounded.  Bolton  and  Bok- 
borougfa,  Mass.,  afford  good  scapolite,  both  the  common  and  the  yariety  nuttaJlite,  oAai 
in  arystals  sometimes  of  huge  siae ;  also  Chelmsford,  Littleton,  Chester,  and  Cariisle. 
At  Parsonsfield  and  Raymond,  near  Dr.  Swett's  house,  good  crystals  are  obtained  akng 
with  yellow  garnet  and  adularia.  At  Franklin  and  Newton,  N.  J.,  and  three  miles  west 
of  Attleboro*,  crystallized  scapolite  occurs  in  limestone. 

Massiye  scapolite  occurs  at  many  of  the  aboye  localities ;  also  at  Marlboro*,  Yt,  West- 
field,  Mass.,  Monroe,  Conn.,  white  and  nearly  fibrous,  stone  quarry  at  Paugatudc,  Stoning- 
ton.  Conn.,  West  Point,  N.  Y.,  with  pyroxene,  and  of  white  and  bluish-white  colors  at 
Fall  Hill,  Monroe,  in  Orange  Co.,  N.  y!^  along  with  lamellar  pyroxene. 

The  Terenite  of  Emmons  appears  to  be  an  altered  scapolite. 

BARSOWITE,  O,  Eo$e,  Pogg.  xlviii,  667, 1889. 

Massive  of  a  coarse  granular  texture,  with  a  nearly  perfect  cleav- 
age in  one  direction. 

H.=5'5— 6.  G.=2-74 — ^2*752.  Lustre  more  or  less  pearly. 
Color  snow-white,  subtranslucent.     Fracture  granular  or  splintery. 

CompaaUum.-^'bti,  ]i[g)'Si*-f3iaSi=SiHca  49-08,  alumina  32*76,  lime  1816.  Analy- 
ses by  Varrentiapp,  (Pogg.  xlyiii,  668): 

Si  Si  Ca  Ag 

1.  4901  83-85  15-46  1-66=99-87. 

2.  4905  88-78  16-30  1-42=98-56. 
8.        48-07  84-08  1510  l-65=98-90. 

B.K  alone,  fuses  only  on  the  edges  to  a  yesicular  glass.  Melts  slowly  with  borax  to  a 
oiear  colorless  glass.  The  glass  with  salt  of  phoftpnorus  is  colorless  with  little  of  the 
salt,  but  with  more,  becomes  opaline  on  cooling.  Gkslatinizes  easily  on  heating  with  muri* 
aticadd. 

Occurs  m  boulders  in  the  auriferous  sand  of  Barsowskoi,  accompanying  blue  corundum, 
greenish-black  spinel,  and  white  mica.  Resembles  scapolite  in  external  characters  and 
composition,  but  differs  in  its  action  with  acids  and  the  blowpipe. 

BrrowinTK,  Thonuon, Min.  i,  872. — ^The  Bytownite  of  Thomson  gives  the  same  fonnnla 
as  Barsowite,  excepting  the  replacement  of  part  of  the  lime  by  soda.  It  occurs  massiye 
with  a  flranular  texture,  yitreous  lustre,  and  translucent  in  fragments  a  Quarter  of  aa 
inch  tfai»:  color  by  transmitted  light  a  smoky  blue ;  by  reflected  light  dark  bluish  greeo. 
Fhustnre  splintery.    H.=:6.    G.=2'801.    Analyses  by  Thomson : 

1.  Si  47-74    21  29*69    Fe  8-75    Ca  8*80    tig  trace    ^a  7*60    Moisture  2*00=99-58. 

2.  47*40  291S0  8*4  9*32  040  760  1*96=99'6& 

Occurs  in  large  boulders,  near  Bytown,  Canada  West,  and  looks  more  like  a  rock  thao 
a  simple  mineral 

GEHLENITE, /WAa    Stybbite. 

Dimetric.  Usual  in  short  square  prisms,  sometimes  tabular. 
Cleavage  basal,  imperfect ;  lateral  in  traces. 

H.=5*5-— 6.  6. =2*0 — 3*067.  Lustre  resinous,  inclining  to  vit- 
reooi.  Streidc  white — grayish-white.  Color  different  shades  of 
grayish  green  to  liver-brown ;  none  bright.  Faintly  subtranslucent 
Fracture  uneveoH^splintery. 
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■ 

Si 

Si 

l^e       *e 

Ca 

Mg^ 

&•    JrH^^Hy 

29-64 

24-80 

6-56 

86-80 

— »$ 

s.     ** 

2918 

2606 

—    4-86 

37-88 

— »S 

8.      « 

810 

21-4 

4-4 

87-4 

84.   5 

4.      •• 

81-60 

19-80 

6-97 

88-11 

2-20.  ^ 

S.      « 

80-47 

17-79 

7-80     

36-97 

2-99,  fl 

«.      - 

29-62 

1900 

7-25 

36-55 

1-41, 5 

1.      « 

29-78 

22-02 

8-22    1-78 

37-90 

8-88,  fl 

CbiiipMat<m.---8lft'Si+fi9i.  Rtmm.  Analyses :  1.  Fudis.  (Scfaw.  zt»  877) ;  2.  llioiii- 
aoo,  (Ifin.  i,  281) ;  8.  Kobell.  (Kastn.  Arcfaiv.  iv,  818) ;  4^  Damour.  (Ann.  Ch.  Phys.  [8], 
X,  66) ;  6.  6,  K(ihn.  (Ann.  Ch.  u.  Fharm.  liz,  871) ;  7.  RammeUbeiig,  (8d  Supp.  47) : 

8-80=:99-60.  Fnchs. 

4-54=100-46.  Thomson. 

2*0=99*6.  KobelL 

1-58,  JTa  0-88=99*54,  Damour. 

8-62=99-14.  KOhn. 

5-56=99-28,     ** 

and  loss  1-28,  Mn  0*1 9=1003amin. 

Rammelsberg  has  cleared  np  the  discrepancies  in  the  analyses,  hy  discoTering  that  the 
mineral  contains  both  peroxyd  and  proioxyd  of  iron. 

B3.  thin  splinters  fuse  with  difficulty  to  a  gray  ^lass.  With  borax  fuses  slowly  to  ayii- 
reout  fflobule  colored  ^  iron.    Gelatiniaes  in  muriatic  add. 

Gemenite  is  found  mostly  at  Mount  Monzoni,  in  the  Fassa  Valley,  in  isolated  or  aggre- 
gated crystals,  invested  by  calcareous  spar. 

Gdilemte  was  named  by  Fuchs  in  honor  of  his  colleague,  Qehlea 

HUMBOLDTILITE,  MotUiceUi  and  Covellu    Sarcolite.  Th<muon,    Somerrillite,  Brw>k«, 

Mellilite.  Carpi,    Ziu-lite.  Jianumdini. 

Dimetric  ;  e  :  e  (over  M)=65°  50',  P  :  e=147°  ^ 

15',  e  :  e  (over  terminal  edge)  =  134°  48'.  Cleav-  f     "Pc 
age  basal  distinct. 

H.=5.  G.=2-9 — 3104.  Lustre  vitreous. 
Color  brown,  pale  yellow,  honey-yellow ;  green- 
ish-yellow, reddish-brown.  Translucent,  and 
in  thin  laminse,  transparent ;  also  opaque.  Frac- 
ture conchoidal — uneven. 

C<mpoiition.'^itL*'&i4^m  Analyses:  1.  Kobell,  (Schw.  J.  Ixiv,  298);  2,  8,  4,  Da- 
mour, (Ann.  Ch.  Phys.  [3],  z,  59) ;  6,  Kobell,  (Kast  Arch,  iy,  818)  : 

Si      £l       9e      Ca    Ag  lliTa     £: 

81-96  610  4-28  0-88.  ^e  2-82=l00'20,  KobelL 


1.  Afftft.,  Somma, 
•      «f  it 

8.  Mell^  C.  di  Bove,    39-27 
4*      "  "  3834 

5.  Jfauive  Gthlenite,  3980 


48-96  11-20 
40-60  10-88 


4-48  81-81  4-54  448  0-86=9885,  Damour ;  G.  29. 
6-42  1017  32-47  644  1-96  1-46=9818,        "        0.2*96. 
8-61  1002  82-05  6*71  212  1-61=99-86,        ** 
12-80    2-67  87-64  4*64  0-80,  fl  2-00=99-75,  Kobdi 

No.  8,  yellow  crystals ;  No.  4.  brown  do.  The  massive  gehlenite  of  Kobell  comes 
under  the  formula  of  humboldtilite. 

B3.  fuses  with  difficulty  to  a  yellowish  or  blackish  glass.  With  the  fluxes  the  reac- 
tion of  iron  and  silica.    In  the  acids  gelatinizes. 

Humboldtilite  occurs  at  Vesuvius  in  lava.  Mellilite  of  yellow  and  brownish  colors  is 
found  at  Capo  di  Bove  near  Rome,  with  nepheline.  Somervillitef  which  Descloixeauz 
has  shown  to  have  the  crystallization  of  this  species,  is  found  at  Vesuvius  in  dull  yellow 
crystals.    The  name  Zurlite  was  given  to  crystals  of  this  speciee  by  Ramondini. 

SAaoouTK.  The  sarcolite  of  Thomson  has  been  referred  to  this  place ;  the  formiinear 
that  figured,  excepting  that  the  basal  edges  are  removed.  Brooke  made  the  angle  between 
P  and  a  plane  on  the  angle,  116^  16'.  and  Desdoizeaux  also  finds  the  angles  difiiereDt  tram 
those  of  Humboldtilite,  and  sustains  the  separation  of  the  two  miner^.  Tlie  form  re- 
lembles  a  cubo-octahedron.  and  the  speciesnas  been  arranged  with  analcime. 

Scaochi  obtained  in  an  analysis  *'  non  molto  rigorosa,'*  (Quadri  Crystallografid,  Naples, 
1842,  p.  66) : 

Si  42-11,        Xl  24-50,        Ca  8248,        JTa  2-98=101-97, 

leading  to  the  formula  (Ca,  JTa)*  Si+Sl3i.  according  to  which  it  is  an  idoerMt  or  garnet 
containing  soda.  It  comes  from  Vesuvius  and  is  extremely  brittle.  It  ia  the  afwcimt 
camca  of  Monticelll 
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DIPYRE^JETm^.    Sdimelnteiii,  IT. 

In  4  and  S-sided  prisms,  like  scapolite,  ends  rounded.  Cleavage 
lateral  and  diagonal.  6. =2*646.  Sufficiently  hard  to  scratch 
glass.  Color  whitish  or  reddish.  Lustre  vitreous.  Transparent 
to  translucent.    Opaque  when  weathered. 

OompoHHoru—MfitL,  JTa)  Bi+sSlSi,  Deleaae.  Analysis  by  DelesBe,  (Oompi  Bend. 
ZTiii,  9M,  1844)  : 

Si  56-5,        Si  24*8,        Oa  91),        ifTa  9*4,        &  0^. 

Yauqiielin  obtamed, 

Si  60,        2124,        CalO,        ]ft  2=96. 

B.B.  becomes  opaque  and  fuses  with  little  intilmescenoe  to  a  white  blebb^  glati. 
Melts  easily  with  salt  of  phosphorus,  except  a  skeleton  of  silica.  ^Fonns  a  limpid  glasi^ 
with  soda.    Attacked  with  much  difficulty  by  the  strongest  adds. 

Oocura  near  Maul6on  in  the  Lower  Pyrenees,  with  Uuc  or  chlorite,  in  an  unctooos  ar- 
ffillite.  Dipyre  has  been  referred  to  scapolite.  Kobell  some  time  since  placed  it  mider 
Uinuiorite,  which  it  more  resembles  in  composition,  though  apparently  distioct  from  thai 
species. 

lOLrm    Dicfaroite.     Peliom.     Steinheilite.     Cordierite,  JET.     Sapphire  d'eao.     Hard 

Fahlunite. 

Trimetric.    In  stout  prisms  of  6  and  12  sides ; 
M :  M=  1 19°  1(K,  M  :  e=  149°  35',  M  :  «=x  120°  25'. 
Cleavage  parallel  to  P  and  ^,  indistinct,  often 
transversely  divided  or  foliated  parallel  with  P;  ^ 
also  massive,  compact. 

H.=7— 7-5.  G.=2-5969,  Greenland,  Stromev- 
er ;  2*65 — 26643,  Haddam,  Thomson  ;  Ostgoth- 
land  2'64,  and  Siidermanland  2*61,  Schiitz.  Lustre  vitreous. 
Color  various  shades  of  blue,  light  or  dark,  smoky-blue  ;  often  deep 
blue  along  the  vertical  axis,  and  brownish-yellow  or  yellowish  gray, 
perpendicular  to  it.  Streak  uncolored.  Transparent — translucent. 
Fracture  subconchoidal. 

Comp<mtian.—(ili:g,  ^e)'3i*-f 8(&,9e)Si,  Berz.=Silica  5026,  alumina  81*98,  ma^ 
nesia  9-68,  protoxyd  of  iron  819.  This  formula  is  essentially  the  same  with  that  of  Bar- 
Bowite  and  Bytownite. 

Analyses:  1,  2,  8,  4,  Stromeyer,  (Unters.  829,  481);  6,  Bonsdorfl^  (Schw.  J. zzxir, 
869);  6,  7,  8,  Schats,  (Poeg.  liy,  565);  9,  Scheerer,  (Pogff.  Ixviii,  819,  mean  of  two 
aoalTses) ;  10,  Thomson,  (Mm.  i,  278);  11,  12,  18,  Jackson,  (this  work  last  ed.  406,  and 
GeoL  Rep.  New  Hampshire,  184) : 


1.  Bodenmais, 

2.  Greenland, 

8.  OrriierfTi, 

4.  Fahlun, 
6.  Ornjerfvi, 

6.  Orrijerfyi, 

7.  Ostffothland, 

5.  SQdermanland,  49*7 

9.  Krafferoe,  50*44 

10.  Haddam,  Ct     4962 

11.  Haddam,  Ct     48-85 

12.  Unify,  Me.         4816 
18.  Bichmoiid^.H.  48* 


Si 
48-86 
49-17 
48-54 
60-25 
49-95 
48-9 
48-6 


21 
81-71 
88-11 
81-87 
82-42 
82-88 
80-9 
80-6 
82-0 
82-95 
28-72 
82-50 
82-60 
86- 


10-16 
11-45 
11-81 
10-85 
10-45 
11-2 
8-2 
9-5 
12-76 
8-64 
10-00 
10-14 
10- 


Mn 
0-88 
0-04 
0-70 

0-08 
0-8 
01 
0-1 

1-61 
0-10 
0-28 
1- 


8-82 
484 
5-69 
401 
6-00 
6-8 
10-7 


]ft 


0-59=99-46,  Stromeyer. 

l-20=99-81,  Stromeyer. 

1  •69=99-65,  Stromeyer. 

1-66,  Sin  0-68=99'87,  Strom. 

l-75=100-06,  Bonsdorffi 

ign.  1-9,  undec.  1-6=101-1.  S. 

ign,  1-5,  undec  02=100-8,  a 
6-0  Oa  0-6,  ign.  21,  und.  0-6=100HI,  a 

fl  l-02,Pe  107,  Oa  1-1 2=99 86, a 

11-68    — ,  Oa  0-20=100-80,  Thorn. 
6-00    8*10=10005,  Jacksoa 
7-92    0-50=99*49,  Jackson. 
6'        — =100,  JacksoQ. 
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The  abore  fonnaU  is  tnstamed  by  Scbeerar'f  recent  analyna  (Na  9)  of  a  tmispareDt 
Tariety. 

B.B.  foses  slowly  on  charooal  to  a  Une  transparent  glass ;  with  borax  forms  a  dear 
bead.    In  powder  attacked  by  concentrated  aads,  but  not  perfectly  dissolyed. 

Idite  is  met  with  at  Bodenmals,  in  BaTaria,  occasionalty  in  perfect  crystallisations. 
This  Tariety  has  been  called  pefiom,  from  its  smoky-blae  coicr,  from  «Aik.  It  oocon  in 
quarts,  at  Ujordlersoak,  in  Greenland ;  in  granite  at  Oaoe  de  Qata»  in  Spain ;  at  Arsodal, 
m  Norway ;  at  Orrijerfyi,  in  Finland,  (Steinheilxte) ;  at  Tnnaberg,  in  Sweden,  A&  Geyloo 
affofds  a  transparent  yariety,  in  small  rolled  masses,  of  an  intense  blue  color,  the  9appldr$ 
tTeau  of  jeweliera 

At  Haddam,  Oonn.,  it  is  associated  with  garnet  and  anthophyllite  ingneiss ;  also  in 
qwrtc  with  gsrnet  and  yellowish-green  feldspar,  near  the  Norwich  and  Woroester  Rail- 
way, between  the  Shetocket  and  Quinnebang,  where  the  meiss  has  been  quarried  for  the 
rosid ;  it  is  abundant  in  large  massiye  indiyidoals.  At  Brimfield,  Kass.,  on  the  road 
leading  to  Warren,  near  Sam.  Patrick's,  it  is  associated  with  adularia,  in  gneiss ;  occors 
also  m  beautiful  specimens  at  Ridunond,  N.  H.,  in  taloose  rock,  along  with  anthophyUite. 

It  is  occasionally  employed  as  an  ornamental  stone,  and  when  cut  ezhibtts  diifeient 
oolors  in  different  directions. 

The  name  iolite  is  deriyed  firom  i»r,  violett  and  Xitftf,  tioru,  in  allusioii  to  its  color. 
From  its  property  of  exhibiting  different  colors  in  different  directions,  it  has  been  named 
diicArai^  from  Jk,  double,  and  xP^a,  color. 

Tins  mineral  grednally  undergoes  a  change  on  exposure,  becoming  hydrated  at  first, 
and  then  ferther  char^ging  its  constitution  through  the  remoyal  of  some  ingredients  by 
Infiltrating  waters;  and  at  the  same  time  the  structure  becomes  transyeis^  foliated  or 
micaceous. 

The  minerals  Finite,  Fahlunite,  Bonsdorffite,  Esmarkite,  GhlorophylUte,  Gigantolitei 
(see  page  298),  are  iolite  in  the  different  states  of  alteration  thus  induced. 

WICHTTNE,  Lawrmt,    Wichtisite,  Haummamm. 

Massive  ;  cleavage  parallel  to  the  sides  of  a  prism,  which  is  nearly 
rectangular,  according  to  Laurent.  Scratcnes  glass.  G.=3'08. 
Color  black.     Lustre  dull.     Fracture  angular  or  flat  conchoidal. 

Cbrnposi/um.— B*Si'+SSi'.    Analysis  by  Laurent,  (Ana  Oh.  Phys.  Ux,  109) : 

5i  66-8,        il  18-8,        Pe  4-0,        J'e  180,         Oa  6*0,         Slg  80,         Sfa 8-6=»91. 

B.B.  fuses  to  a  black  enamel  and  becomes  magnetic.    Not  attacked  by  acids. 
IVom  Wichtis,  in  Finland.    Dufirdnoy  obsenres  that  a  spedmen  exammed  by  him  had 
nodeayage. 

GLAUCOPHANE,  Hmumann. 

Trimetric  or  monoclinic.     In  indistinct  G-sided  prisms,  long  thin 
and  irregular,  and  longitudinally  striated  ;  also  granular  massive. 
H.=5'5.    G.=3'108     Color  blue,  lavender  blue,  bluish-black, 

¥'ayish.     Streak-powder  OTayish-blue.     Lustre  vitreous  to  pearly, 
ranslucent  to  opaque.    Brittle.     Powder  slightly  magnetic. 


Compoiition. — 8lft*Si*+2£l3i'.    Analysis  by  Scfanedermann,  (J.  t  pr.  Chem. 
288): 

Si  66-49,  id  12*28,  l^e  10-91,  iSn  0*50,  lig  7*97,  Ca  2*26,  JTa  with  traa  t,  9-28=99-611 

RR  becomes  yellowish-brown,  and  melts  easily  and  quietly  to  an  oliye-green  glass. 
An  iron  reaction  with  the  fluxes.    In  adds,  partly  soluble. 

Oocars  at  the  island  of  Syra,  one  of  the  Cydades,  in  mica  slate,  along  with  garnet, 
hornblende,  and  mica.    The  name  alludes  to  its  bluish  color. 
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GARNET  FAMILY. 

The  Ganiet  Family  iDcludes  the  species  Garnet,  Idocrase,  Epidote,  and 
AUanite.  Garnet  and  Idocrase  (in  part)  have  the  same  formula,  and  the 
compound  therefore  is  dimorphous,  one  of  the  forms  being  monometric  and 
the  other  di metric.  Allan ite  appears  also  to  have  the  same  coropoai- 
tion,  with  sometimes  the  addition  of  an  atom  or  so  of  water.  Epidote 
(&*Si+2SSi)  ha^  the  same  crystallization  as  orthite.  The  crystals  of  the 
monoclinic  species  are  usually  long  and  slender,  but  sometimes  broad  tal^ 
ular.  The  colors  are  often  bright,  but  very  various,  from  white  through 
bright  green  and  red  colors  to  black. 

The  formula  of  garnet  is  easentially  identical  with  that  of  hexagonal 
mica,  and  this  last  species  adds  therefore  another  form  to  the  compound 
Mi-ffiSl 

GARNET.  Melanite.  Pyrope.  Gromularite.  Topasolite.  AlmaDdine.  Anlomt. 
Easonite.  CinnainoD  stone.  Greenlandite.  Pyrenaite.  Colophonite.  AUoairoite. 
Granat  Ouvarovite  or  Uwarowite,  Heu.  Rothoffit  Pirop.  Kolophonh.  Ejum^- 
atein.  Romansoyit,  Norderukiold.  Braunsteinkiesel,  W.  Grenat,  A  Carbunculns. 
Polyadelphite,  Thorn. 

Monometric :  common  form,  the  dodeca- 
hedron and  trapezohedron,  figs.  7  and  16, 
pi.  1 ;  also  11,  18,  27,  and  several  of  these 
in  combination  ;  also  the  annexed  figure, 
"which  is  similar  to  fig.  25,  a  hexoctahedron. 
Cleavage  dodecahedral,  sometimes  distinct. 
Also  massive  ;  granular,  coarse  or  fine,  and 
sometimes  friable.  Lamellar — ^laminae  thick 
and  bent. 

H.=6'5— 7*5.  G.=8'5— 4'3.  Lustre  vitreous — resinous.  Streak 
white.  Color  red,  brown,  yellow,  white,  green,  black ;  none  bright, 
except  red  and  ^reen  colors.  Transparent — subtranslucent.  Frac- 
ture subconchoidal,  uneven. 

Garnet  is  a  compound  of  three  or  four  silicates— sUicatee  of  alumina,  lime,  inn,  aod 
manganese.    It  bu  been  divided  into  six  sub-species. 

L  Consisting  of  silicates  of  alumina  and  lime  and  called  alumina-lime  ffomH,  indadiqg 
donamon  stone  oressonite. 

IL  Containing  alumina  and  magnesia  and  called  alumina-magnetia  garnet. 

TIL  Consastipg  of  silicates  of  alumina  and  iron—alumina-iron  garnet — ^indndiBg 
almandine  or  jjredous  ganet,  with  coromoo  garnet  and  colophonite  in  part 

IV.  Consisting  of  alumina  and  manganese — alymina-mangaiute  garnet— <x  maiig»- 
oedanffaroet 

y.  Consisting  of  silicates  of  iron  and  lime— irM»-/tm«  garnet — including  aUocfaroili^ 
jploBM,  melsBite  and  oommoo  ganiet  in  part 

VL  Gootainiag  lime  and  doomic  o^d— a  litne-ehrcme  garnet 

But  tliete  compounds  are  seldom  distinet  and  thej  pass  into  one  another  hj  impa^ 
mgHOiLB  shades,  as  the  foUowmg  analyses  show.  The  characters  of  the  yarietiea  art 
'  hi  ooDoectioo  with  the  fbUowiqg  analyses : 


B"a+aS.    Analyses:  l.ArfVedson,  (K.  V.Ac.  H.  1822,  87);  t.a 
AMamh.  t.  284);  t,  4,  Daproth,  (Beit  iv,  819,  t,  188);  5,  T.  WachtmeiBter, 

&y.  Afr  B.  1828) ;  6,  7,  Karsten,  (Karst  Aidi.  f.  Min.  It,  888) :  8,  T.  Wachtmeister. 
.  dU ;  %  VcHMMkiSld,  (Sdiw.  J.  zzzi,  880) ;— 
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10,  T.  Waditmeistw,  (loc  di);  11,  £Qdmg«r,  (Schw.  izi,  S58);  12, 18,  Kobell,  (iK 
bEhr,  288);  14, 15, 16,  Kanten,  (loc.  di);  17,  18,  19,  T.  Waditmeister,  (loo.  dt) ;  80, 
Klmproth,  (Bdt  ii,  22,  y,  181) ;  21,  W.  Waditmditer,  (Jahrash.  zzr,  864) ;  22,  Bidir, 
(Jahrwb.  zzr,  864) ;~ 

28,  H.  Seybert,  (Am.  J.  Sd.  vi,  166,  1828);  24^  d'Ohasoo.  (Sdiv.  J.  zzx,  846);  26, 
Wtkanr,  (Jahreah.  ii,  101);  26,  Seybert,  (Am.  J.  Sd.  y,  118,  where  iron  ie  made  pro- 
tonro) ;  27,  Karsten,  (loc.  dt) ;  28,  29,  Bredberg,  (K.  Y.  Ac.  H.  1822,  i,  68) ;  80,  Bocboli, 
(Sdbeerer's  N.  J.  It,  172) ;  81—86,  Wachtmdster,  (loa  dt);  87,  Thomeoii,  (Ann.  Lya 
IX.  York,  1829,  iii,  9) ;  88,  Vauquelin,  (Jour,  de  Phys.  Ail  yiii,  L.  94) ;  89,  KlAimtii,  (Beit 
T,  168,  where  the  iron  is  made  proioxvd) ;  40,  Kanten,  (loc.  dt) ;  41,  Ebelmen,  (Ann.  dea 
IGnaa,  [4],  yii,  19) ;  42,  W.  Fiaher,  (Am.  J.  Sd  [2],  iz,  84) ;  48,  Komonen,  (Verb.  min. 
Oea.  St  Fetereb.  1842,  p.  56) ;  44,  Erdmann,  (Jahresb.  zziii,  291) : 

L  Zlm«-6Wntft.—Ca^4-Sl3i==Silica  40-81,  alumina  22*40,  lime  87-28.  Color  greeoiih 
pile  dear  red  and  reddiBh-orange,  cinnamon  color.  G.=8'56 — 8*78.  B.K  fuaea  to  a  p^aaa 
or  «iamel  aligfatly  greenish :  in  powder,  soluble  in  concentrated  muriatic  add.  OumO' 
mom  tttrnty  tMmniUe^  gro^tular^  wuuiU,  erlmnite,  romangtmie,  topatoliU,  and  tuocMU  art 
■amea  of  Tarieties.  Qroesular  or  wiluite  has  a  greemsh  color ;  0.=:8-71.  Suednite  haa 
an  amber  color,  to  whidi  the  name  alludes.  Topaiolite  hais  a  topaz  color.  Romaniovite 
k  brownish.  Cinnamon  stone  or  easonita  (Kaneelatein,  Otrm.)  has  a  dear  dmiamaii^ 
brown  shade.    Q.=8'5 — 8*6. 


1.  Malsjo,  an, 

2.  Ceylon,    " 


5i         SI 
41-87    20*57 
4001     28*00 


f< 


8.      « 

4.  Wilui,  Orou, 

6.      " 

6.      « 


41 


« 


88*80 
4400 
40-56 
88-25 


21*20 

8*50 

20*10 

19*85 


7.  St  Oothard,  an,  8782  19*70 
a  Tellemark,  10^  39*60  21*20 
9.  Jtcmanzovite,        4121     24*08 


9e 
8*98 
8*67 

6*50 
1200 
5*00 
7*83 
595 

7*02 


re 


fin      lig 

0-89 


2*00 


ir<»ee 
0-48 
0-60 
0*15 
8-16 


2*40 
4*15 


0-92 


Ca 

88-94=100-70,  ArfTad. 
80*67,  &  0*59,  ign.  0*88= 
9817,  Omelin. 
81-25=97-75,  Klaprotfa. 
88*50=98,  Klaproth. 
84*86=100*99,  Wadit 
81-76=99*58,  Karsten. 
81*86=99*12,  Karsten. 
82*30=98*26,  Wadit 
24-76,  ign.  and  loss  1 98JB7. 


n.  Jiagne9iarOamet.--(ilLs,  f*e)*Si+SlSl  Color  deep  coal  black.  6.=8*167. 
Lustre  somewhat  reaioous.  S.B.  easily  fusible,  intumesdng  and  forming  a  dark  grayish- 
green  globule,  which  is  not  magnetic. 

10.  Arendal,  42*45    22*47 9*29    6*27  18*48    6*58=100*44^  Wadit 

m  Iron-Oamet,  (^e*Si-|-SlSi), — Common  Gamtt,  Preeunu  Oamet^  Alnumdint^-^ 
Dark  red,  brownish-red  to  black.  Alloehroite  is  fine  grained  masdye,  of  a  dark  daaagr 
color.  Predous  gametis  deep  red  and  tranducent  or  transparent  Common  gaznetM 
dingy  red.    6.  of  these  varieties  8*7—4-21.    BJ3.  fuse  rather  easily  with  an  iron  reaction. 


Si        Fe 
11.  Fahlun,  ^/moiui  89*66    19*66     


Si 


1 


12.  Zillerthal,  hn.  89*12  2108 

18.  Hungary,  j[»r««.  40*56  '20*61 

14.  Zillerthal,    "  8962  19*30 

16.  Ohlapian,  87*16  1808 

16.  Greenhmd,  89*85  20*60 

17.  Engso,  (ft<^  f0((  40*60  19*95 

18.  K.  York,    «  42-61  1915 

19.  Norway,  52*11  18*04 

20.  OrientaX  86*76  2726 

21.  Garpenberg,  89*42  20*28 

22.  Brena,  Westm.  37*16  19*80 


600 
6*00 


*e 
89*68 
27-28 
82*70 
84-06 
81-80 
24*85 
88-93 
83*57 
28*64 
82-83 
24-82 
87-65 


]([h  ]Slg  Ca 

1-80  —  — =100-80,  IBBdnger. 

0-80     6*76=100-04,  Kobefl. 

1-47     — =100*84,  Kobea 

0*86  2-00  8-28=99*10,  Karsten. 

0*80  10-16  0-86=97-84,  Karsten. 

0*46  9*98  8*51=99*20,  Karsten. 

6-69     — =101*17,  Wacht 

6*49     1*07=101-79,  Wacht 

1*74     5*78=101*20,  Wacht 

0-25  —  =95*68,  Klainoth. 

7*51  8-69  2-68=98-85,  Wacht. 

3-19  2-08  0-90=100-28,  Bahr. 


IV.  ManganeW' Garnet. — ^]SlJi*Si4-^SL    Browmsh-red.    BJB.  gives  the  reaction  of 
manganese.    0.=8-7 — 4*2.    This  variety  has  been  called  tpe^tartine. 

Si  21  t'e  liEn 

28.  Haddam,  Ct        86*88        18*06        14-98        8096=99*78,  Seyb.    0.=34-128. 
24.  Broddbob  89O0        1480        16-44        27*90, Sn  1=97-64^ d'OhiMn. 
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V.  JromrlAme  Gamet^MOaniU,  PyrMieJI*.— Oafii+^eSl  Dirknd,  brownisli-blidc. 
Uaek;  either  dull  or  tHamog,  Sometimee  with  a  reunoiii  luitre,  then  cdled  eoiofkomiU, 
MdmtiU  has  a  yetret  black  eolor.  PyrmtiU  is  Uack  or  grayiah-Uack,  wilii  dUn  aa«b- 
metallie  lustre.  G.  of  these  varietiee  8*66 — 4'0.  Aploms  has  the  fiMea  alriated  paraM 
to  the  diorter  diagymal,  and  is  brown  or  orange-brown,  with  0.=8^4ii 


Bi 

26.  Veatmanland,         87-66 

26.  Willsboro^,  eokpk,    88'00 

27.  Sdiwanenberg,  gn,  86*86 

28.  Sala,  86*62 

29.  "  86-78 

80.  Thuringia,  brown,     84*00 

81.  Langbans^ytta^  yw.  86*10 
9ft.  Alienan,  Aplome,  86*64 
88.  Heoelkulla,  bn,  87*99 
84w  **  on.  88*18 
86.  Areodal,  bnhrhk,      40-20 

86.  Veeuvios,  6ii.  89*98 

87.  Franklin,  N.  J.  ^n.   88*72 

88.  FhMcati,  black,         84*0 

89.  "  black,  86-60 
4a  "  black,  84-60 
81.  Beai^jeu,  black,        86*46 


21 


6-00 


Fe 
81*86 
28-06 


4*06  26-86 

7*68  22*18 

2*78  26*88 

2*00  27-84 


2*71 
7-82 
6-96 
18-46 
7-97 
6-4 
6*00 
4-66 
2*06 


2910 

80-00 

28*68 

19*42 

20*60 

10*96 

17*64 

26*6 

26*00 

2816 

29*48 


t^     An 
4*70 


0*96 


8*16 

7-08 

8*02 

1*62 

8*80 

4-00 

8*86  1*40 

16*70 


0*28 


fig 


Oa 

26-74=100*84, 
29-00=101-06,  Seybol 


1*96 
12-44 


0*66 
0-06 


42.  FiranooDia,  N.  H.      88*86     —    28*16    —     —     — 


82-82=99*62,  Karatea 
81-80=100-08,  Bred. 
21*79=99*67,  Bred. 
80*76,  fi,  On  4*26= 

101-94,  B. 
26-91,  t,  0i)8,  Wadit 
29*21,  t,  2*86,  WacfaL 
80*74=100*69,  Waflbfc. 
81-66=99*82,  Waciii 
29-48«101*18,  WftAL 
Sl-66«100*94,  Wa«ht 
22-88=98-92,  Thomaoa. 
88*0=98-9,  Vauq. 
82-60,IId  0-4=100-4,  K. 
81-80=99*76,  Karsten. 
80*76,  ign.  0*96^100*06, 

Ebelmen. 
82-00=99*00,  Fisher. 


VX  Lime-Chrome  (?amsl — Oi»varotrffo=Ca*9i+(&,  Sl)Si  Color  emerald  green.  G.: 
8*4184.    H.=7*6.    EB.  alone  infusible ;  a  clear  chnune-grBen  glass  with  borax. 


Si 

21     9e 

Sr        ^e     Kig 

48.Bi88enk, 

8711 

6*88    

22-64    2-44     110 

44.      « 

86*98 

6*68    1*96 

21-84     1-64 

;a 


80-84,  fi:  1-01=100-42,  K. 
81-68,  Cu  frac«=99-68,  £. 

Polvadelphite  of  Thomson  is  a  brownish-yellow  garnet  from  the  Franklin  Furnace, 
New  Jersey. 

Qamet  occurs  imbedded  in  mica  slate,  granite,  and  gneiss,  and  occasionally  in  lime- 
stone, chlorite  slate,  serpentine,  and  lava. 

The  precious  garnet  occurs  in  Ceylon,  Greenland,  and  BraziL  Common  garnet  is  met 
with  in  dodecahedrons  from  three  to  four  inches  in  diameter,  at  Fahlun  in  Sweden,  Aren- 
dal  and  Kongsberg  in  Norway,  and  the  Zillerthal ;  abundant  in  crystab  of  less  size,  in 
mica  date,  in  the  island  of  Mull,  in  Perth  and  Inverness,  Shetland ;  of  green  color  at 
Swartsenberg  in  Saxony.  The  magnesia-alumina  garnet  occurs  at  Ar^idal  with  csic  spar. 
MelaniU  ia  found  in  the  Yesuvian  lavas,  and  also  near  Rome.  Groesularite  occurs  near 
the  Wilui  River  in  Siberia.  Cinnamon  stone  is  met  with  in  masses  of  considerable  siaa 
in  the  primitive  rocks  of  Ceylon,  and  at  Malsjo  in  Wermlond.  Romanzovite,  a  similar 
variety,  comes  from  ELimito,  tinland.  Aplome  occurs  on  the  banks  of  the  river  Lena  in 
Sibona,  and  at  Swartsenbeiqg  in  Saxony.  OuvarovUe  occurs  in  emerald-green  dodecahe- 
drons, at  Bissersk  in  Russia,  with  chromic  iron. 

In  New  ^impshire  at  Hanover,  small  dear  crystals,  in  syenitic  gneiss ;  Uood-red  dodec- 
ahedrons at  Franconia,  in  geodes  in  massive  garnet,  with  calc  spar  and  magnetic  iron; 
at  Haverhill,  some  an  inch  and  a  half  in  diameter,  in  chlorite  ;  at  Unity,  on  the  estate  of 
J.  Neal,  associated  with  actinolite  and  magnetic  iron,  and  at  Lisbon,  near  Mink  Pond,  in 
mica  date  with  staurotide.  In  Massachusetts,  at  Carlisle,  geodes  of  transparent  cinnamon- 
brown  crystals,  dmilar  to  figure  18,  plate  1,  with  scapolite  in  limestone  ;  at  Boxborou^ 
in  similar  but  less  remarlouile  specunens ;  also  in  gneiss  at  Brookfield  and  Brimfieki; 
masdve  with  epidote,  at  Newbury,  and  in  crystals  at  Bedford,  Chesterfield,  with  the 
Cummington  kyanite,  and  at  the  Mryl  locality  of  Barre.  In  Maine,  beautiful  yellow 
crystals  or  cinnamon  stone  with  idoonuse^  at  Paraonsfidd,  Phippsbmg,  and  Rumford ;  man- 
ganesian  garnet  occurs  at  Plmpsburg,  as  well  as  the  finest  yellow  garnet  in  Maine  *,  in 
mica  tlata  near  the  bridg«  at  wadham,  with  ataurotide;  in  granite  veins  at  Streaked 
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Kountain,  abog  with  beiyl;  ia  large  reddnli-browii  OTstals  at  Bnckfiekl,  on  the 
estatei  of  Mr.  Waterman  aod  Mr.  Lowe;  the  beat  red  ganieta  in  Maine»  ooeural  Bnnia- 
wiek.  In  Vennont»  at  New  Fane,  in  laiga  cryatala  in  ohknite  date ;  also  at  Oabot  and 
OaTendiah.  In  Oonnectiout,  poliihed  tn^sohedrona,  from  half  an  inch  to  an  inch  in 
diameter,  in  mica  slate,  at  Monroe  ;  at  Haddam,  large  brittle  trapesohedrons  of  mangane- 
atan  garnet,  often  two  inches  throng  with  chiysoberjl ;  at  Lyme,  bladkieh-brown  crys- 
tals of  large  size,  (i&g.  18,  pL  1),  in  limestone.  In  New  York,  in  mica  slate,  in  DoTer, 
Dnchess  Co.,  small ;  at  Rogers's  Bock,  crystallised  as  well  as  massive,  and  colo{dionite  of 
yeUow,  brown,  and  red  colors,  abundant ;  brown  crystals  at  Crown  Point,  Essex  Oa;  a 
dnnamon  Tariety,  crystallized  and  massive,  at  Ajnity ;  on  the  Croton  aqnednct,  near 
Tookers,  in  small  rounded  crystals  and  a  beautiful  massiye  variety — ^the  latter,  when 
polished,  forms  a  beautiful  gem.  In  New  Jersey,  at  Franklin,  black,  brown,  ydlow,  red» 
and  green  dodecahedral  garnets;  also  near  the  Franklin  furnace.  In  Pennsylvania,  in 
CSie^er  Co,  at  Pennsbury,  fine  dark-brown  crystals,  with  polkhed  faces,  in  granite ;  near 
Knauertown,  at  Keims'  mine,  good  aplome  in  handsome  lustrous  crystals ;  at  Cbiester, 
brown ;  in  Concord,  color  of  pyrope ;  in  Leiperville,  red ;  at  Mineral  Hill,  fine  brown. 
In  Delaware,  cinnamon  stone  in  trapesohedrons,  at  Dixon's  quarry,  seven  miles  tnma 
Wilmington.  Also  at  Knife  rapids  on  the  Mississippi  Cdophonite  Ibrms  a  laiga 
vein  in  gneiss  at  Willsborough,  Essex  Co,  N.  Y.,  assocuted  with  tabular  spar  and  green 
ooooolite ;  also  at  Lewis,  ten  miles  south  of  Keeseville,  Essex  Co. 

The  cinnamon  stone  fh>m  Ceylon  and  the  precious  garnet  are  used  as  gems  when  large, 
finely  colored,  and  transparent  The  stone  is  cut  quite  thin,  on  account  of  the  depth  of 
color,  with  a  pavilion  cut  below  and  a  broad  table  above  bordered  with  small  &oets.  An 
octagonal  garnet  measuring  8^  lines  by  6^  has  sold  for  near  $700.  Pulverized  garnet 
is  sometimes  employed  as  a  substitute  for  emery. 

The  garnet  was,  in  part^  the  carbunculus  of  the  ancients,  a  term  probably  applied 
also  to  the  spinel  and  Orioital  ruby.  The  Alabandic  carbuncles  of  Pliny  were  so  called 
because  cut  and  polished  at  Alabanda.  Hence  the  name  Almandine,  now  in  use.  Pli^y 
describes  vessels  of  the  capacity  of  a  pint,  formed  from  carbuncles,  "  non  cUuros  ac  nle- 
mmque  sordidos  ac  semper  fulgoris  horridi,''  devoid  of  lustre  and  beauty  of  oolor,  wnidi 
probably  were  laige  common  garnets.  The  garnet  is  supposed  also  to  have  been  the 
nyadnth  of  the  ancients. 

Garnet,  brown  tourmaline^  idoeraiet  and  ttawrotide  have  often  much  resemblance  in 
color  and  lustre,  and  sometimes  even  in  form.  When  in  regular  crystals  samet  is  readily 
distinguished  by  its  monometnc  shapes.  But  frequently  uie  dociecahe£x>ns  are  length- 
ened, as  in  figure  11,  page  78,  so  as  to  resemble  six-sided  prisms  with  rhombohedral  ter- 
minations, like  tourmaline ;  or  distorted  in  another  direction,  as  in  fiffure  12,  so  as  to  look 
like  a  square  prism  of  idocrase  or  zircon.  In  each  case  the  detennmation  of  the  anslea 
will  show  that  the  basal  edges  are  equal  to  the  lateral ;  and  without  a  goniometer  the  iden- 
tity of  the  terminal  and  lateral  planes  will  be  seen  in  their  similarity  in  lustre  and  strue 
or  markinga  In  another  mode  of  distortion,  represented  in  figure  14,  page  78,  the  gar- 
net looks  Uke  an  octahedron  of  spmel,  and  the  distortion  in  figure  18  may  approach  some 
staurotidea.  Spinel,  zircon,  ttaurotide,  and  corundum  are  imusible  before  the  blowpipe, 
as  well  as  insoluble  in  adds.  Idocrase  is  more  fusible  than  garnet  and  has  less  speofio 
gravity.  The  oolor  of  the  red  garnet  when  transparent,  is  much  more  sombre  than 
that  of  red  spinel  or  sapphire,  and  when  set  in  jewelry  it  is  readily  distinguished  by  ita 
peculiar  tint 

Rutile  may  also  have  the  color  and  lustre  of  garnet,  and  its  semitransparency ;  but  ita 
higher  spednc  gravity  at  once  distinguishes  it,  as  well  as  its  infusibility. 

PYROPE.    Bohemian  Garnet 

Monometric  ;  cubic  ?  Generally  in  rounded  grains.  Cleavage 
none. 

H.=7'5.  G.=3'69— 3-8.  Lustre  vitreous.  Color  blood-red. 
Transparent — translucent.    Fracture  conchoidal. 

Obmpa«<um.-fia+8»Si f  Analyeea:  l.Klaptoth,  (Beit ii,  16, V»m) ;  %T.  Wj^ 
meister,  (K.  V.  Ac  EL  1826,  216) ;  8,  Kobdl,  (Kaatnei'a  ArdL  y,  165,  Yiii, 447,ii;  Hi); 
4,  Connel,  (Edinb.  Phil  J.  xxziz,  209): 


Ik     &     &     ^    Ck 

l-S.     •<■    M    MtBI     til.  -      -         -        -  - 

*«.    —   —  dm:   *:a.S 


*■  *  -i^a*"  J*   »   *  ^O'lr  *>=?*•"  U.  (or  79=  J5_74=  *5),  740 

-W4-"  «ft  *  4--1-I*-'  ».  #  »'  =  »«-  «■•  a:c=IMO  441', 
^-  ^'  -t-41^'^.  Tt  4c=l^i.- 3«C.  0«av3ae  Uienl  Dotreiydw- 
^HN^  Wak  Mill  j<H»  M.  Im^wcwcc  cmcaHizauoiu :  cohmmir 
firK«y:<»  tMW'    twWitfrtW   itrw^c  ami  liiTvrzeai.  or  tmgnUr ;  oe- 

NL  -«4^  t.-^  -J^9iU^ — k'V.  Liiscv  TiovoQs :  oftea  incliniiig 
V  KWUi***'  >^jnMA  w&ttVk  Cthur  Mwwo:  eo  xncn :  and  the  latter 
lhMHMlj>  W<^^  4<i>i  <S*«r  >Axi«ii»aJir  jiiI|i)iur-veUo\r.  and  also 
$S .  mtaummw  $f<Mtt  Avd^  tov  xiis.  ami  pistachio-green  tran>- 
<llDlJji>     ijat}W»M»»y*t«wtt"  ^auttiy  Mii»raaaluc#at.     Fractora  lub- 


i^AkAMO.  tt.  IMMkai^  lik  tR)-.  18.1^10, H«^ 


ALUMIHA. 


MI 


1.  Ymancm,  htmm, 

% 

8.  SUtoost^  Ural, 

4.  CakUywB^  ffreen, 

6.  OhriftiaDMiid, 

6.  VesuTiuB,    G.=8-420, 


Bi      M 
86  50  82-25 
87*86  28*68 


8718 
88*62 
87*66 
87*50 


7.  Piedmont)  on.  G.=3'899, 89*25 

8.  Saaaer  YaUey,  brawny 

9.  Eaeron, 

10.  Slatotttt^  Ural,  87*65 

11.  •*  87*84 

12.  «  8708 
18.  Ala,  84-85 
14h  MomODi,  87*65 

15.  Frugardite,  88*63 

16.  Xanthite,  85*09 


1811 
20-06 
17*69 
18*50 
18*10 
88*40  1805 
89*70  18-95 


17.  Ojmrine,    G.=8'228.  88*80 

18.  AdunatowBk,    G.=S'4,  87*62 

1ft.  SlatouBt,    G.=3-42,  8819 

ta        "           G.=3*86,  89-20 


17*88 
17*99 
1416 
20*71 
15-42 
17-40 
17*48 

20*40 
18*25 

14*84 
16*56 


88-00 

8-99  291(8 

4*67  85-79 

8-42  82-41 

6-49  81-90 


,  Sb0-25,9e7-50=s98-5(UEC 

,  %  and  Mn  6-21=99-77,M. 

0-77,  Md  1*49=98*01,  MagDU. 
2*99,  Mn  0*02=97*42,        - 
4*54,  Ad  0*50=98-77,        • 
6*25  83*71    8*10, 11^0-10=99-16,  Kanten. 
4*80  88*85    '2-70,  liln  0*75=98*95,        « 
8*10  86-72    1*60,  An  0*65,  JTa  0-9=99*82,K. 

2-90  84*88  ,&n  0-96,  ^a  2*10=99*49 JL 

6*84  85*56    2*62=99-95,  Varrentrapp. 
2*81=100*27,  " 

1-86=100,  Jyanoff 

=96*57,  KobelL 

=97-72.      « 

27*70  10*60,  An  0*88=98*46,  Nord. 
88*08    2*00,  Fe  6*87,  iSn  2*80,  ]ft  1*68 

=98*48,  T. 

82*00  =99-55,  Richardaon. 

86*48    8*79,  An  0*5,  Fe  7*12,  0  0*7= 

100*01,  Hermann. 
82-69    6-20,  iSn  2*1,  Fe  5*26=99*89,  H. 


6-45  85*18 
16*02  80*88 
540  85-61 
6-42  88*24 
8*90 


8-35 
0-60 


0-61 

0*80  84-78    4*00,  &,  f^a  2*0,  Fe  1*20,  C  1-50 

=99-49,  HermaniL 

Hermann  makes  the  iron  mostly  peroxjd,  and  changes  the  formula  aooordii^ly.  He 
deduces  for  the  oxygen  ratio  in  It,  S,  Si,  9  :  6  :  14.  But  his  last  analysis  ^Na  20)  giyea 
more  nearly  the  ratio  9  :  6  :  15,  and  this  yields  the  formula  8lt*Si-|-2fiSi.  An(Hher  of 
bia  analyses  afEords  the  proportion  8*77  : 6 :  14*48,  which  he  interprets  9 : 6 :  14 ;  yet  it  ii 
nearer  9:6: 15.  The  proportion  9 : 6  :  14  correapoods  to  27B,  6fi,  1481,  which  cannot 
be  arranged  into  a  probable  formula. 

B.B.  uises  easily  with  some  intumescence  to  a  translucent  yellow  globule,  and  forms 
with  borax  a  diaphanous  glass,  tinged  with  iron.  By  fusion  the  specific  gravity  is  re- 
dnoed  to  2*93 — 2*945,  according  to  Masnus,  without  any  change  of  composition.  Oyp- 
ijne  in  the  reduction  flame  affords  a  r^  pearl  from  the  copper  present.  Idocrase  is  at- 
tacked by  the  acids,  and  after  heating  wholly  dissoWos  and  gelatinizes. 

Idocrase  was  first  observed  in  the  ancient  Vesuvian  lavas,  and  was  thence  called  Ye- 
•nriaa    It  has  since  been  met  with  in  serpentine,  gneiss,  and  granular  limestone. 

The  Vesuvian  idocrase  has  a  hair-brown  or  olive-green  color,  and  is  associated  with 
ice-spar,  garnet,  mica,  and  nepheline.  The  finest  specimens  occur  at  Ala,  in  the  Val-di' 
BroBzo,  in  Piedmont ;  they  are  usually  traiuiparent,  of  brilliant  lustre,  and  have  men 
or  brown  colors ;  rarely  perfectly  bUck.  ^ggi  i^^at  Christiana,  in  Norway,  the  Ural, 
WHui  river,  near  Lake'Bsukal,  Cziklowa  in  the  Bannat,  and  Monxoni  in  the  Faaaavi^ey, 
are  other  localities.  Crystals  of  a  sulphiu*  yellow-color  have  been  found  at  the  latter 
place.  From  Frugard,  Finnland,  comes  the  jfruganiite ;  and  from  Gokum  what  has  been 
called  gokumite^  and  loboite.  Liver-brown  diverging  groups,  from  Eger  in  Bohemia,  have 
been  called  egeran.  Crystals  of  a  blue  tint,  called  eyprine,  come  from  near  Tellemark, 
Korway ;  the  ocdor  is  attributed  to  copper. 

Fbippsburg  and  Rumford,  just  below  the  faUs  in  Mame,  afford  fine  crystals  and  maarive 
idocrase,  associated  with  yellow  garnet,  pyroxene,  dMX,  in  limestone ;  also  Parsonafield,  Me., 
with  the  same  minerals,  abundant;  also  at  Poland,  and  Sandford,  Me.  It  has  been  col- 
lected at  Worcester,  Mass.,  in  a  quarts  rock,  with  garnet,  but  the  locality  is  exhausted. 
A  rellowish-brown  idocrase  occurs  in  a^stals  at  Newtown,  N.  J.,  associated  with  oorundnm 
and  spinel  Half  a  mile  south  of  Amity,  N.  Y.,  grayish  and  yellowish-brown  crystida, 
mmetimee  an  inch  in  diameter,  occur  in  granular  limestone ;  also  at  the  village,  and  amile 
aaai  of  the  village,  of  yeUow,  greemsh-yellow,  and  yellowish-brown  oolora.  The 
Xa$Uhit€j  which  is  from  this  vicinity,  is  identical  in  crystallization  with  oommoo  ido- 
anse.  Ifinute  crystals  occur  in  limestone  with  sphene  on  the  banks  of  Yroooian's  lake, 
in  Antwerp,  near  Oxbow. 

The  name  idocrase  is  derived  firom  uSt,  to  tse,  and  v^mv; ,  mixiyrt,  becanae  tiie  €rj»- 
Idline  Ibnnahave  much  resemblance  to  thoae  of  some  other  tpedea. 
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XPIDOTB,ir.    Zofaite.    Putaate.    Thdlite.    Withamite.    Aka&tiooa 
phiiute.    Araodalite.    BaekUmdito.  Lnf.    Piemontisdier  Brannstem,  W, 
doi.   Maqganepidot.    TltaUte.    Puaciikiiitte,  TTa^iMf.    Af]imatit»  HMfmmmL, 

Monoolinic.    M  :  T=1140  26'.    M  :  6(r)=116°  12',  T 

1 


IM- 


e(r)= 


M 


120°  22',  a(n)  :  a(n)=109o  17',  €(r)  :  a(n)=1250 
21'.  M:a(n)=ia4°  48',  M  :  a(rf)=126^  56', 
M  :  e^)=103o  42'  and  76°  18',  T  :  e(z)=1240 
67'.  Cleavage  perfect  parallel  to  M,  less  so  to 
T.  Compound  crystals :  composition  parallel  to 
T ;  also  parallel  to  d.  Imperfect  crystalliza- 
tions :  structure  columnar,  divergent,  or  parallel ;  also  granular, 
particles  of  various  sizes,  sometimes  impalpable. 

H.=6 — 7.  G.=3*26 — 3*6.  Lustre  vitreous,  inclining  to  pearlj 
or  resinous  upon  M,  both  as  face  of  crystallization  and  cleavaj^. 
Color  bright  or  deep  green,  brown  or  gray,  sometimes  red,  white, 
black ;  green  colors  usually  somewhat  yellowish ;  less  yellow  in 
the  direction  of  the  vertical  axis,  than  at  right  angles  with  it. 
Streak  uncolored,  grayish,  reddish.  Subtransparent-— opaque : 
generally  subtranslucent.     Fracture  uneven.     Bnttle. 

The  spedea  epidote  indndea: — 

1.  Pistadte  or  epidote  proper, — /tme-and^'mn-mjdole. — Color  jenowiab-greeo,  piit»- 
dno^reen,  paasmff  to  oliye  and  leek-men.  0.=S-86 — 8*5.  Here  fall  poadikimte^  and 
boeUandite ;  the  former  of  green,  jefiow,  and  red  odors ;  0.=8'48 ;— the  latter  black; 
G.=8-61. 

2.  Zoisite,  lime-epidote. — Color  gray  or  brown  to  white.  In  eryitala  usually  db&plj 
striated,  and  often  colamnar  massiye.    6.=8'2— 8'i5. 

8.  Manganenafi-epidote, — Color  reddish-brown  or  reddiah-Uack,  dark  violei^ifan. 
Streak  reddish.    G.=8^404. 

4.  OtrimH  epidote,  containing  eeriuuL — WUhamUe  ocean  in  bright  red  eryBtala,  wUbk 
mn  pkle  straw^rdlow  in  one  cBrectioQ  across  the  prism.    ThmlUe  has  a  rose  or  poMh 
UosBom  red  oofor.    The  f dlowing  spedes,  alkute  or  orthite,  has  been  eoosidered  a  Irat 
cei  ium«epuiote. 

Cbmpori^toiitf— B'Si+sffii  for  many  Tarietiea  Oerhardt  obsenres  that  the  osymi  ef 
ihb  perozyds  and  protozyds  together  equals  that  of  the  silica,  and  that  on  this  prmo^plt 
ihb  anomalies  in  the  constitution  of  some  yarieties  will  conform  to  the  same  type. 

Andyses:  1,  Thamso^  (Min.i,  271);  2, Buchols,  (OehL  J.  i,  200) ;  8,  Geffikso,  (Jbad. 
AnaL  Jenn,  1824);  4,  Thomson,  (Mm.  i,  2*71);  5.  Besnard,  (J.  t  pr.  Cham,  y,  2li);  % 
Qeffkin ;  7,  Raminftlsheiy JSd  Styp.  p.  48,  and  Poge.  hcyiii,  500) ;  8,  KOhn,  (Amk  d 
Oh.a.Fhann.liz,87S);  9,BBRnanii,(J.f:pr.  CbeoLidBii);  10,OmeIm,(JPog9.sda;58f); 
11, 12,  Bendant,  (Ann.  d.  M.  [2],  y,  818);  18,  Geffken  (as  aboyeh  14,  VanqnefiD, 
(EUKiy'sT.  2decL  li,  670)  ;  15,  Rammdsberg,(2d  Supp.  48);  16—19,  KQhn,  (Ana.  d.  Ch. 


ALIWIlfA. 


«.  Ftarm.  lis);  10— tt^  Hennftim,  (loe.  dt);  Sf  OBcnkj,  (BoOL  8oci  Nat  Moioinr^ 
1841,  US) ;  U,  Htttwdl,  (K.  Y.  Aa  H.  18t8,  171) ;  26,  Bobmo,  (Anb.  IMO,  818) ; 
87,  Gkffkiii,  (loo.  dt) : 

1  ZouUe^  w  LJm^^epidoie. 


Bi        SI 

1.  OHiBtlik,  89-80  29-49 

8.  Fklit8lg«l»rge,  40-26  80-26 

8.  "  iO-08  29-88 

4w  Wniuunsbmigli,  40-21  26*69 

6.  OroMffl,           40-00  26-46 
&  Fdltigd,           40-74  28-94 

7.  RotbUue,  44*66  28*72 

8.  Zwiesel,  Bar.    40-62  29*18 
8l  Edhigel,  sffo^,  40-96  80-84 

10.  ThiUit,  42-81  81*14 


9e 


4*60 


6-88 
619 
8-38 
6*19 

2-29 


Ca 

22-96, 9  1-86=599*68,  ThomMD. 

22-60,  H  2-00=99*60,  Bodiols. 
4-24    18*86,  An  7-66=100*60,  Oeffkeo. 
7*68    28-28.  d  1-71=98-46,  Tbomson. 

20-66,  Sg  8-6,  4  1-6=98-66^  R 

20-62,  Mn  1*78,  &g  4-76=101-92,  Gelt 

24*71=101-82,  Ramm. ;  G.  8*887. 

22-67,  &g  0-78.  iga  0-42=99-81  K. 

4-96    21-66,  d  0*66,  0  1-18=99-60,  H. 

18*78ja[gl-64^fral-89jftO-64=99-l8,G. 


IL  FittaeiU  9r  Lims^ndiroihipidote.  For  Na  20,  G.=8'89 ;  21,  G.=8-88 ;  22,  G.a«-48. 


11.  L  St  Jean,  41*0 

12.  "  40-9 
18.  Arendal,  8614 
14.        «  87*0 
16.        «  87-98 

16.  **  86*68 

17.  Geier,  Erag;eb.  4067 

18.  Dauphiny,  8986 

19.  Penig,  Sax.  88-64 
Sa  Achmatowak,  87*88 

81.  B.  d'Oiaana,  87*60 

22.  Bueldandiie,  86*97 

88.  Fuiehkinite,  87*47 


28-9 

28-9 

22-24 

21-0 

20*78 

21*72 

14*47 

21-61 

21-98 

18*26 


18-9 

14*0 

14*29 

24*0 

17*24 

16*72 

18-44 

16*61 

17-42 

12*81 


18*67  18*87 
21*84  10*19 
18-64     14*16 


2-20 

6-66 
9-19 
2-66 


U, 


88-88    18*86     16*84 


18-6,  fig  0*8=100,  Beodant 
16*2=100,  Beudant 
22-86,  fig  2-88,  fin  2*12=100-08,  G. 
16*0,  Ua  1*6=98*6,  Vauqaelin. 
28*74,  fig  1*11=100*86,  Ramm. 
28*07,  fig  0*68=98*72,  KObn, 
80*00,  fig  2-76=101-24,    «* 
22*16,  fig  0-8=100'62,      " 
21-96,  fig  0*27=100-26.    ** 
24*72,  fig  0-89,  ifTa  Oi)l,  fi  0*69,  6 
1-61=^8'86,  Hennami* 
21-19ji^  1-40,1%  0-46,0 1-22=98-86,  H. 
2114,  H  0-68,  0  0-82=100*88,  Henn. 
22-06,  JTa,  lij/r.),  2*28,  fi  0*66,  C  0^9, 
ff  erttK==98-60,  HermaniL 
16-00,  8n  9-26,  fig  6*1,  tin,  1*67,  ti 

0-46=98*66,  Osendrf. 


IIL  Manganetian  j^ndate. 


26.  St  Marcel,        88-47     17*65 
26.  *  87-86     16-80 
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27. 


86*87     11-76    10*88 


21*65,  Sn  14*08,  %l*82=100-273art 

7*41     1 8*42,  Sn  18*96,  Hn  4*82,  fin,  6a  0-4=^ 

99-17,  Sobrera 

22-78,  Sn  18-26=99*99,  GeflTkciL 

B3.  alone,  lointe  swells,  and  the  extreme  edges  ftise  toa  traosparent  jdlowish  g1ass< 
wbile  the  swollen  part  remains  mostly  a  vitreous  slag ;  a  transparent  glass  with  borax; 
Bpdote  fuses  on  thin  edges  and  swells  up,  but  does  not  easily  liquefy,  the  Tarieties  coo< 
taming  most  iron  beinff  most  fusible ;  glass  with  borax  colored  by  iron.  The  mangane- 
nan  Tariety  luees  readily  with  intumescence ;  glass  with  borax  amethystine  in  the  ex- 
terior flame.  In  adds  tne  yarieties  are  but  partially  decomposed,  except  alter  a  strons 
heating.  The  specific  g^yity  changes  with  heating.  An  Arendal  specimen  <»y*»"'Tif3 
hr  Rammelsbeig  (Na  14  aboye)  had  G.»8*408  before  heating  8*271  after  hentfa^ 
Moat  specimens  of  epidote  afford  a  minute  globule  of  tin  before  uie  blowpipa 

Arendal,  in  Norway,  aflbrds  fine  crystals,  whence  the  name  Artndalite.  Oeounalw 
in  the  Ural,  Piedmont,  Ficbtelgebiige,  Rothlaue  m  the  Canton  of  Berne,  FaUtigd  in' 
TVfrol,  Grossarl  in  Salaburg,  Bourg  cPOiBans,  and  numerous  other  places. 

BwchUmdiU  is  from  AcSmatow^  Arendal,  and  Lake  Laadi.  Pu9ehkiniie  is  from 
west  of  the  Urals,  north  of  Katherinenborg.  Zoisite  accompanies  kyanite,  horaUeDdi; 
and  titanium,  in  the  Sau  Alpe  and  the  Bacher  mountain  in  Styria,  in  tne  Tyrol,  Ae.  Hie 
inmguiesian  yariety  occurs  at  St  Maroel,  in  the  yalley  of  Aoeta,  in  Piedmont 

At  Franoonia,  N.  H.,  both  crystallised  and  granular  epidote  are  abandaDt^  tiw  laMer 
eontaining  magnetic  iron.  Large  crystals  of  unosnal  beauty  are  obtained  al  ffaiMam, 
Conn.  Epidote  oooors  also  in  crystab  »i  the  gneiss  qnafriee  of  HadlyinajBid  dMiter ; 
in  limestone  at  Newbuy,  Masn ;  in  greswtont  near  Nahani;  in  hombleada  slate'  aft 
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Baw«,Hiifc-,  fiiwnj»t«llk»ti<!n»iDiyMiitie)p»«iw,rtA>hol,MMt.,  ti 


tvo  milM  BuiitheMC  of  Amit;,  N.  T^  in  qutirti ;  two  miles  ■ontfa  of  Cumd,  Pntnun,  Ooki 
N.  T,  *ilh  hombleoJe  an  J  nmot ;  two  milea  loath  of  Cotbs'i,  Hootd*,  Onan  Co, 
H,  T.,  ia  nuiiM ;  M  Frankhn,  N.  J,  «  huunth  vnhetj  oocon ;  dz  milM  wmt  of  Wh^ 


kt  MoDtpaliur,  uf  a  bluuh-erky  color,  MaocUted  with  eale  cp«r  in 
ter,  1Im»,  in  inica  ilate ;  aU>  at  Oathen,  Chuterfield.  Hinwlale,  HMth.  LaydMi.  Wil- 
UkmibuTB*  "od  WindioT,  ia  HanachunettM,  and  at  Milford,  Ccon.;  in  Pennnl'    ~'    *~ 
W.  BmUord  and  W.  Oo^ieo,  Cbtrnta  Ca ;  r1m>  ia  Kouwt  towndiip  and  SmttM 


•cAam.    TtckeffkiDitOi    nralorthitu,  fmnann.    Xanthmthit,  S 

Moaoclinic,  and  isomorphous  wilh  epidote.    M  :  T  (of  tight 
riiomboidal  priam  of  uralorthite)  =  114°  55'  and  65°  05*;  M:i= 


187°  40';  M  :  r=n6°  20';  M  ;  tt=105»  1';  T:r=188»48'; 
T  :  7=125"  S5i';  T  :  B=144°53f;  d  :  z=156°28';  n  :  b=108* 
80j' ;  n  :  r=ia5°  45',  Kokscharov.  Scheerer  found  M  :  T  in  or> 
thite=113°— 116°;  M  :  r=116'';  T  :  r=130°  48';  and  Rose 
foundincerine,  M  ;  T=116'';  M;r=I16°;  T  :  r=128";  T  : /= 
154°;  M  :  1=90°.  Compound  crystals  like  those  of  epidote. 
Cleavage  in  traces,  parallel  with  M.  Also  massive,  and  in  angular 
or  rounded  grains. 

H.=5-5 — 6.  G.=33 — 4-2.  Lustre  submetallic  and  pitchy  or 
reainous — occasionallT  vitreous.  Streak  gray,  greenish,  or  brown* 
ish-gray.  Color  pitcn-brown,  brownish-nlack,  yellowish.  Sob- 
translucent — opaque.  Fracture  uneven  or  subconchoidaL    Brittle. 


nk 


■pBclM  inclodea  the  follovina  Tarietie* : — 

mU.    0.=3-SS— S  64,  beta  Jobm  Fjeld ;  8-19,  fiwn  S 


inFjeld;  8*19, fivm Snaram.    OocnnioaTaUl^ 

Oiritu.    In  CTTttak  and  oTitalliiw  mamet.    H.=e.    O-sS-ll— 8*8,  Han^sr.    Lw 
tn  weak,  greasy.    Color  brownisb'black.    In  thin  iplinten  aublnuBloeMiL 

Orthite,  Occur* in aciculaTcrjstBlaiaboniauiTe.   Ii»rrr  TJIiTiiiai  liiiliiiliMi  In  aiiaai 

H^s^—G-ie.    a.=S'SS8;  S-6S— 866,  from  FiUefjeld;  S-M6,  Hitteroe.  Ruim.;  »f«, 

Schawer.    Stxttk  graj.    Color  pilch-brown.    In  vary  thin  nplinten  BubtraiNlneent. 

XaiUivrtkitt ii yeliowbh ;  0.=e*18— 29  (anal  1»  and  !!).    Containi noch  vatw. 

A^r<^i>HUietui«tlieMuneaoglMUuralorthit«,iiibown  WKdcMbarOT.   O.sst-IIIL 

Uri^orthiit.    0,=)'41 — 8'SCL    Pmrthitt  b  an  impor*  ortnita  amtainiw  batou^ 

a»»gMiiio«^Probablj  ftfli+BSt    Bwimdsbeig  wiitM  lot  the  ortUla  of  the  Ui^ 

ft^k^i+iaifortl)at.^Hitt>roaft%4^IBi+a,    Sdoeiw dedooed frm Ua aS 

yaeaot  aUamteSS'Si-i-sfiSi,  vUcliii  tbeftnnnkot  H)gwido(fM»,(pk  tU). 


ALvmniA. 


SU 


Aafdfwm:  1,  Tliomsaii,  (Roy.  8o&  Bdinb.  H  lYl);  t,  Slnmcyvr,  (Fogg,  znii, 
188) ;  8,  WcOlMtQii,  (Lieb.  u.  Pogg.  Hindw.  i,  S65) ;  4.  5,  6. 7,  Schcerer,  (Fogg.  li,  407, 
488);  8.  Be<^  (Mia  of  N.  T.  p.  441) ;  9.  Himgw,  (Afh.  i  FJt,  iw,  827) ;  10,  Schemr. 
(kK.  dt);  11, 18,  BerseUua,  (Hmngwi'  BfhL  Schwed);  18, 14,  Bmrlin,  (Jarhei^K  xvil, 
181);  18, 16, 17, 18,  Sdieerer,  (Pogg.  li,  Iti,  479) ;  19,  80,  81,  fiabr  and  Berlin,  (GBfVm. 
A£  K.  V.  1845,  86);  28,  Hwnuum,  (J.  1  pr.  Ch.  zliii,  105) ;  28,  Ul«z  and  Choabioe: 

L  Attamite,  ( ADhydront).  1,  from  Alluk ;  8,  Iglonoii ;  8,  Uywan ;  4,  6,  Jotuii  FJdd 
6^  7,  Soamm ;  8,  Oiange  Co.  N.  Y. 

Ca  fig 

9^  ,  ign.  4-0=107,  lliomioa. 

11-08  ,  Mn  O40,  ft  8-0=:99-48,  8tT0iB«y«r. 

,  f  e  82-0=94-8.  Wollatton. 

11*90  1-09,  Mq  1-66,  ft  0*62=9940,  Scheerer. 

12*02  0-78,  La  5*80,  Mn  0*98,  ft  0-5=100-85,  Sch. 

11-25  0-77=98-41,  Scheerer. 

11*75  0-56,  La  7*80=9975,  Scheerer. 

9*87  =s98*79,  Beck. 


1. 

8. 
8. 
4. 
5. 
6. 
7. 

a 


Bi 

85*4 

88*08 

84*0 

84-69 

8515 

85-75 

84-00 

80*50 


Si 
4*1 
15-58 
9*0 
15*58 
16-28 
15*49 
16*40 
11-25 


22*8 
15*10 

14*42 
1555 
15*19 
15*61 
22*27 


Ce 

81*5 

21*60 

19-8 

19*66» 

18  84 

19-96* 

18-78 

24-90 


8^ 

la 


n.  Cerine,  (Anhydrooa).    Na  9,  from  Battofta ;  10,  from  Riddarhjttan. 

80-17     11-81     20-72    2819      9*12    ,  Cu  0*87=100*88,  Hisinger. 

82*06      6*47     28*80      808      1*16,  Fe  25*26,  La  8*46,  ft  0*6=99-90,  Soh. 


m.  Orthite,  (Hjdroai).  11,  from  Finbo;  12,  Fahlmi;  18,  14,  Ttterbj;  15,  FUk 
qdd;  16, 17,  18,  Hitteroe;  19,  £rikberg,  (JCantJkorthite) ;  20,  Tbieigarten;  21,Kiill- 
Mg,  i^anthorihite). 

G.  of  16  and  17,  8*5 ;  of  18,  8*878  ;  of  19, 2*78  ;  of  20,  8  41 ;  of  21, 2*88. 

86-25     1400    11*42     17*89      4*87    ,  Y  880,  An  1*86,  ft  8 70=97*79,  Ben. 

82-00    14-80     12-44    19*44      7-84    ^  "  8*44,  An  8*40,  ft  5*86=98*72,     •• 

86-24      8*18      9*06      4*98      548      0*61,  "  29*81,  ft  4*59,  It.  [^a 0*61=99*96, & 

1*60,  "  20*88,  ft  8*84,  K.  tin  0*62=100,  R 
0-86,  "  1*91,  ft  0-52,  &n  0-85=100-08,  Sch. 
0-50,  "  0-85, La 2-81, ftn  1-12. &0-76,H81)l 

•  "  081,  ft  2*56=96  82,  8.  [=98*28,  & 

0*88,  "  1*45,  4  0-67,  ft  8*88«98*39,  Scheer. 

2-15,  iSTn  089,  Y  0*69,  ft  and  some  0  17-55 

1-68^,  Yl  18,ign.l  24=99*7 1,B.[=10018,B. 

4*94,  litn  1-66,  Y  212,  ft  11*46.  0  6*71= 

100*66,  Bahr. 

•  Ihcliiding  ozyd  of  Tjanthannm  and  Didjmium.  ^  Containing  also  fin.  *  Undetermined. 
IV.  UralorihiU,  or  T^cheffkiniU,  (Tschewkinite).    From  the  Bmen  Mta. 


11. 
11 
18. 
14. 
18. 
18. 
17. 
18. 

19. 

80. 

81. 


88*60 
84*98 
82-77 
82-70 
88-81 

82^8 

88-05 

27*59 


1268 
14*26 
14-82 
14119 
18-04 

16  64 

16*29 

1614 


18-48 
14*90 
14*76 


9*69 
10-42 
1118 


466 

21*48 

17*70 

16-81^  20*28     1107 

1666"'  20-50       9*42 

4*21     20*01*     6*76 

16*64    20  66*   10*18 

16-01     ll-76«     2-28 


82. 
28. 


85*49 
84*47 


18*21 
14-86 


18-03**    10-85 
7-67     14-79. 


9-26      2D6,  Sin  237, La  664.  ft  2=99*80, Herm. 

10-20       1*08,  ^e  8-24,  La  7*66,  ft  1-66=100*08,  U 

d  Including  I'e.  and  C. 

RammeUberg  has  examined  the  orthite  of  Hitteroe,  with  special  reference  to  its  pro- 
portioo  of  iron  oxyds,  (Fogg,  l^vi,  96) ;  and  corrects  analysis  18  as  follows :  Si  88*81, 

SI  18-04,  Pe  8  16,  *e  8-80,  Ce  2O60  Y  1*46,  Ca  9*42,  figO-88,  Jt  067,  ft  8*88=99-11, 
which  gives,  excluding  the  water,  the  formula  above.  The  water  amounts  to  1  ft, 
with  this  formula.    The  same  compositioo  is  derived  from  Hermann's  analysis,  Ka  22. 

RB.  allanite  fuses  with  intumescence,  to  a  dark  glass  or  slag,  sometimes  magnetic. 
Ckrifu  fuses  easily.  Orthite  fuses  slowly  to  a  black  blebby  glass.  Reaction  of  htm 
with  the  fluxes,  and  with  soda  a  manganese  reaction.  Uralorthite  intumeaoea,  ofttn 
Tenr  easily,  and  fuses  on  the  edges  to  a  black  Uebby  glass. 

Some  aJlanites,  and  also  some  orthites,  gelatinixe  with  acids ;  others  are  imperfectly 
decompoeed.    Uralorthite  is  diascdved  in  aods,  somewhat  gelatinixing. 

These  varieties  occur  in  albitic  and  oomnMO  feldspathic  granite,  airooo-flTenito^jpor- 
phyry,  and  white  Umeitona.  ^^2«fit«f  oecura  in  Greenland,  m  granite.  At  Jotimljthl 
m  iNorway,  in  a  kbd  of  porphyry,  and  at  SDamm  io  albite  akiog  with  lutlli  and  v^ 


MSSCEimT*  MlNJUtALOOT. 


iHm.    The  AOaiMte  ft«m  Jotn  qdd  gdatkuMi  vfth  acidly  wide  Ihgi  fto^ 
not  aflMtod  faj  AddiL    fVrinr  nrmri  at  Biitnii  m  flTfwVn  inlh  hnniMmiln 
mi(ML    OrtiUCr  oeom  In  adeolar  cmtab  aometimai  a  foot  in  laMtfi  al 
Kdifaai,  and  at  Yttartjf  in  Sweden ;  at  Bkapnh^  near  StodJMlnwm  fabck 
naiBca  diwuoinatad  ttaroogli  eneus;  aho  atHitteroe  and  FOIa  FMd  in  Norway, 
adk  in  the  UiaL    The  name  w  derircd  from  f»H,  airoML     UrmUrikUt 
wpuJl  erjiUli  of  liieon  in  ficdi-ied  fekkpar  at  Miaak  in  the  UiaL 

In  the  United  Stateo,  ADanite  has  heen  found  in  hvge  crjatels  in  ABeoTi 
fneiM  qnarrieo,  Haddam,  Coon. ;  in  onall  crjitals  at  the  BoAon  qnany ,  Man.; 
Uojakian  in  boolden ;  at  Athol  on  the  road  to  Westmiutcr  m  gneaa.    A 
pitdi-black  mineral  from  Moaoroe,  Onmge  Co^  X.  T^  ( AnaL  8X  has  been  lefciiad 
apedaa;  a nmilar  Taria^ ia foond  at  Eaat  Bradford,  Gheiter  Go.,  Ph.;  0;b=m. 


MICA  FAMILY. 

Under  the  tenn  Mica,  Tarious  aluminoas  compoonds  are  incloded, 
which  are  alike  in  having  an  eminently  easy  clearage  in  one  directioD. 
The  species  are  distingaished  often  with  great  difficnltj  by  external  char- 
acters, and  at  times  not  at  all,  even  when  crystallized,  except  by 
of  chemical  analysis  or  polarized  light.* 

The  obliqoe  micas  contain,  in  genenl,  potash  or  lithia,  and  little 
nesia.    The  trimetric  and  hexagonal  micas  contain  magnesia  aad  ahtm 
little  alkali. 


XUSOOVITS;  J>.    OtiiumB  Mica.    Biaxial  Mica.    Potadi  3Gca.    Olimmer,  m  pmrL 

MnaeoTy  Glami    YeiTe  de  Mooome. 

Monoclinic ;  M  :  M=  120^  P  :  M=:98^  40',  Phillips ;  in  fimre 
8,  according  to  Marignac,  M  :  M=120^  40',  P  :  M=94^  50',  H  :  « 
=1100  4Q/^  p  .  g=98O30'  (approximately),  M  :  «'=150®;  cryatals 


supposed  from  St.  Gothard,  M  :  M=12lo,  P  :  M=950  30',  Marig- 
nac ;  from  Middletown,  Ct.,  M  :  M=12P.  P  :  M=95^  to  98^,  D. ; 
in  figure  2,  according  to  Levy,  M  :  M=120^,  P  on  the  axis  100^, 
P  :  6'=si21^7^  Cleava^  basal,  eminent ;  occasionally  a  transyerae 
cleavage  in  one  direction  tolerably  perfect.  Folia  sometimes  ag* 
gregated  in  stellate,  plumose,  or  gloDuIar  forms ;  or  in  scalea  and 
leaqr  massive. 

Ii.=2 — 2-5.    G.=2-75 — 3'1.    Lustre  more  or  less  pearly.    CcJ- 
or  white,  gray,  pale-green,  and  violet-yellow,  sometimes  brown  and 


fl^^    A^»^— »^-M—    ^Lk 

oan  AppHHIIX  wr 


OB  tte-niode  of  obavriBg  tbe  optical  diifinctiuas  oT 


AMUIMA. 


Sir 


dark  olive-green ;  colors  difierent  in  axial  and  diametral  directions. 
Streak  uncolored.  Transparent — translucent.  Thin  lamine  flexi- 
Ue  and  elastic,  very  tough.  Sectile.  Biaxial ;  angle  between  the 
axes  of  polarisation  65^ — ^75^. 

Bom,  (Sehw.  Jour,  zxiz,  88S,  And  Oittx  Ann.  Izzi, 

(K.  V.  Ae.  H.  1889. 166) ;  4,  6,  «,  Rote,  (loo.  dt) ; 

—  (loc.  di);  9,  Sduifhtatl,  (Ann.  d  Oh.  a  PlMurB. 

— ^ —  of  J.  0.  Booth,  (]>nTate  oommoniofttum 


ChmpotUionj-^kraiij^eB :  1,  S,  H. 
IS,  Md  Pdgg.  i,  767) ;  8,  Brwn\ 

7,  Klmoth,  (Beit  T.  64) ;  8,  Sirvi] 
dir,  40) ;  10,  J.  D.  Damdc,  in  the 
fttm  Pirof .  B.) : 

Si  JScl  9e 

1.  Utfib  47*60  87*80  8^ 

5.  Broddho,    46*10  81*60  8*66 

8.  "  47-97  81*69  6*87 

4.  Fahhm,       46-S2    84*62      6*04 

6.  Kimito,       46*86    86*80      4*68 

6.  OehoUh,     4719    88*80      4*47 

7.  SiberijL  48  00  84*26  4*60 
a  ▲Uior£onM8'46      9*27    86*78 

5.  I^ieKtite,  47*96  84*46  1*80 
10.UniaoYiUe,46*76    89*20     trace 


stn 
0*90 
1*40 
1*67 


% 


211 
ir€U€ 
2*68 
0*60 
-      8*29 


a 

9*60 
8*89 
881 

8*22 
9*22 
8*86 
8*76 
6*06 


0*72  10*76 
1-02    6-86 


HF 

0*66,  fi  2*63=101*69,  Bote. 
1*12  tL  1*00=98*26,  Rote. 
— »  F 0^72,  Al  0*86, tt  882= 
99*40,  Sytnberg. 
l*09,fl  0*98,  Titroc*  =99*18,11 
0*71,  IS.  1*84=99*62,  Rote. 
0-29,  :iS4*07, 6aO*18=100'88,R. 

i  igD,  1*26=97*26.  Kkp. 

^  y  0*29,  Ca  0*81,  *e  1*46, 

Mn  2-67=99'69.  Syanbers. 

— ,  F  0-86,  6r  8*96.  iSTa  0*87, 

(}tL  0-42=100-76,  Qdmi 

^  Oa  0*89,  fi[  4*90=98-82,  D. 

In  analjiet  1  to  7,  the  ozjgen  of  the  perozyds  and  silica  hat  dotelv  the  ratio  8:4*, 
cr  far  the  protozydt,  peroiycu  and  aliea  1 :  12  :  16,  aflbrding  8&,  1221, 16SL 

H.  Rote  suggested  the  formula  ]^9i-|-4£l9i,  correspoodipg  to  the  ratio  1  :  12  :  16,  or  A 
ntio  of  4  to  6  between  the  oxygen  of  the  alumina  and  lilica.  But  the  analjtet  alluded 
to^  aflbrd  quite  unifonnly  the  ratio  8  :  4,  instead  of  4  :  6. 

The  Abborfortt  mica  {So.  8)  also  has  dosely  the  same  ratio  8:4;  or  for  the  whole 
S  :  9  :  12,  giring  the  formula  B4i+8fi9l 

Analyait  Na  9  has  nearly  the  ratio  8 :  4  for  the  perozyds  and  silica,  and  the  whole 
imtio  1 :  9  :  12  (or  more  nearly  1| :  9  :  12.)  The  formula,  at  Rammelsbeig  states,  may 
be  BSi-f-SAloL 

Analysis  No.  10  has  the  oxygen  ratio  1*61  :  18*82 :  24*29  (and  for  the  water  4-861 
Tliis  giyes  8  :  4  for  the  peroxyds  and  silica,  and  very  nearly  1  :  12  :  16  :  8  for  the  whote 
ratio.    The  mica  is  a  granular  yariety. 

In  reeapitolation,  the  analyses  afford,  excluding  the  water,  the  following  ratiot  for  the 
oxygen  or  the  protoxydt,  peroxyds,  and  silica : 


Nos.  1  to  7,   i  :  8  : 4. 
No.    8,  1:8:4. 


Na    9,  i  :  8  :  4. 
No.  10,  i  :  8 :  4. 


BwB.  fuses  with  some  difficulty  to  a  grayi^-yellow  blebby  glass.  Dittolytt  eatily 
with  borax  and  salt  of  phosfdxnrus,  leaying  with  the  last  a  silica  skeleton. 

The  yariety  composed  of  scales  arranged  in  plumose  forms  is  called  jUwnoM  mica  ; 
and  that  with  a  diagonal  cleayage,f>r««ma^t<;  mica, 

III  the  Pennsbury  (Penn.)  mica,  the  deayage  direction  is  not  the  line  of  either  diago- 
nal, bat  makes  an  angle  of  80^  with  the  shorter,  so  that  the  plates  formed  by  it  are 
often  nearly  rectangular,  two  of  the  edges  being  deayage  edget  and  two  primary  edgea 
of  thecryttaL 

Hica  is  one  of  the  constituents  of  granite,  and  its  associate  rocks,  gneiss,  syenite,  and 
mlea  date.  It  also  occurs  in  more  recent  aggregate  rocks ;  also  in  imbedded  crystals  in 
granular  limestone,  wacke,  trachyte,  and  basalt  Coarse  lamellar  aggregations  often 
wrm  the  matrix  of  crystals  of  topaz,  tourmaline,  and  other  mineral  spedet. 

Siberia  afSords  laminss  of  mica,  sometimes  exoeoding  a  yard  in  diameter,  and  other 
remarkable  foreign  localities  are  at  Fiobo  in  Sweden,  and  Skutterud  in  Norway. 

Ffaie  crystallizations  of  mica  occur  in  granite  at  Acworth,  Orafton,  and  Alttead,  N.  EL, 
and  the  plates  are  at  timet  a  yard  across  and  periiectly  transparent;  alto  at  Plurit  and 
Streaked  Moimtain,  Maine.  InMataaehatatt%atOhetterfieklwithtoaimaliiieaiid«Ibita» 
Barre  and  South  BoyalatoQ  with  beryl,  and  at  Mendoo  and  Brimfiald ;  at  Oheater, 


Sd6  DMOBIPTIVS  MmsiALoaT. 

HMnpdai0o^]|aii.,luiitgrMiiUL    AmenTarietyooeiinftt  UDitjr.Me^oDthaattato 
of  Jamet  Heal;  and  pnunatie  mica  at  KuMell,  Mam,    Id  Oocmeetjcat»  at  Monroe  of  a 
dusky  brown  ooknr,  havins  mtemal  beiagoiud  bands  of  a  darker  shade ;  in  brown  bes- 
agooal  crystal  at  ^  Middletown  feldspar  quarry ;  at  Haddam  pale  brownish,  with 
oolumbite,  and  also  similar  at  another  localitj  with  garnets.    Six  miles  southeast  of 
Warwick,  N.  T.,  crystals  and  plates  sometimes  a  foot  in  diameter,  in  a  vein  of  feldspar ; 
a  mile  northwest  of  Edenvillem  six-sided  and  rhombic  prisms;  a  sihrery  mica  near  Eden- 
▼ills:  in  St  Lawrence  Co^  eight  miles  from  Potsdam,  oo  the  road  to  nerropont,  mica  is 
tand  in  plates  seren  inches  across;  town  of  Edwards  in  large  prisms,  six-aded or  riiom- 
bis ;  Greenfield,  near  Saratoga,  in  reddi>h-brown  crystab  wiUi  duysoberyl ;  oo  tha 
Croton  aoqoedoct  near  Tookers,  in  rhombs  with  a  cleaTSffe  in  the  direction  of  the 
shorter  diagonal    In  Pennrrlnuiia,  in  fine  hexagonal  crrstaU  of  a  dark  brown  oolor  at 
Pconsbory  near  Penns?iUe,  Ohester  Oo. ;  at  the  UnioDTiUe  Corundum  locality,  of  a  whi- 
tish color;  and  also  at  another  locality  one  and  a  half  miles  distant ;  in  Philadelphia  Ca 
oo  the  railroad  near  Philadelphia,  smoky  brown  with  hexagonal  internal  bands ;  at 
Chesnut  Hill  near  the  Wissahiooon,  a  green  Tariety ;  at  Leipenrille,  Delaware  Co.,  faint 
greemsh ;  in  New  Jersey,  aystals  aro  obtained  at  Newtown  and  Franklin.    In  Dela- 
ware, Newcastle  Co,  at  Di»in*s  quarry,  associated  with  apatite ;  on  the  WilmiQgtoa 
road  near  the  woodlands.    In  Maryland,  at  Jones's  Falls,  a  mile  and  three  quarters 
ftom  Baltimore ;  the  plates  show  by  transmitted  light  a  series  of  ooocentric  hexagoos, 
the  sides  of  which  aro  parallel  with  the  sides  of  a  hexagonal  prism. 

The  biaxial  character  of  many  of  these  micas  has  beoi  particularly  examined  by  tha 
anUior,  in  connection  with  B.  SiUiman,  Jr.    (See  Appendix). 

ThooMoo  has  analysed  (Min.  i,  860)  a  mica  reported  torn  OrangiB  Ca,  N.  T.,  and 
stated  to  be  in  **  fine  rhomboidal  prisms,"  and  obtamed 

Si  49*88,        £128*67,        9e  7*81,        &  15*29,        Ca618,        Li  0*06=101*89, 

aiSording  the  oxygen  ratio  1:8:6,  and  the  formula  fi5i+S9i*  oorrespondiog  to  some 

An  obligue  miea  from  VesuTius  of  a  blackish-green  color,  and  another  firom  Zillerthal, 
hare  been  found  to  hare  the  composition  of  magnesia  mica  or  biotite,  giying  the  for- 
mnU  &fii-f  fiSi ;  P  :  M=98<'  40' ;  M :  Mr=120^  46'.  Analysis  of  the  former,  by  Chod- 
new,  (Pogg.  Ixi,  881,  mean  of  two  analyses) ;  and  by  Varrentrapp,  of  the  laUer,  (ib.) : 

1.  Si  40-91,    Si  17-79,    9e  11*02,    &g  19-04,    ft  9*96,  Ca  0*8=99*02.  Chodnew. 

2.  89*85,  16*07,  18*21,  15*60,    ft,  JTa  and  loos  18*68,  Ca  0*42=100,  V. 

Another  mica  from  Chamouni,  (probably  biaxial,  but  not  fully  ascertained,)  afforded 
Delesse,  (Ann.  Cb.  Phya  [8],  xxt), 

3141*22,  £118-92,  9e  21*81,  ]i^  4*70,   ft  6*05,  fral*40,  Ca  2*68,  $"0  5*08,  An  1*09, 

%n.  0-9,    F  1*58=99-78.    It  giTCs  the  ratio  1  :  2^  :  4^  and  the  formuU  8&^i-(-5fiSl 
Q.-.8127. 

As  there  are  more  than  one  **  potash  mica,"  "  oblique  nuca,"  or  **  common  mica,"  a  dis- 
tinetire  name  for  the  above  speaes  has  become  necessary.  The  designation  Musconn, 
oo  this  account  adopted,  b  already  so  fiu:  connected  with  the  mineral,  as  to  be  sufficiently 
familiar  and  unobjectiooable. 

UABOABODITE,  SehafkautL    Sdiistoee  Talc  of  ZUlerthaL 

Foliated  like  common  mica ;  sometimes  in  small  plates  or  scales 
asgreffated  into  wedge  shapes,  or  forming  a  scaly  mass.  Refraction 
biaxid ;  angle  between  the  axes  of  polarization,  nearly  as  in  Mus- 
covite. 

H.=2-5— 3.  G.=2-872,  Schaf hautl ;  2-7»— 281, Brewer ;  2-817. 
Delesse;  2'831,  Rammelsberg.  Lustre  pearly.  Color  silvery- 
white.  Translucent  to  nearly  opaque.  Lammae  more  or  lets 
elastic. 

OompontiorL^ti  9i-|-2  fi  Si,  (with  itL  to  Iffi).  AnalTses :  1,  Sdiafhina ;  8,  Delesse, 
(Ann.  d.  Mines,  [4],  xvi,  802, 1849);  8, 4,  Bnwar,  (Pkirata  <winmmil<wtinn) ;  5,  Ram- 
melsberg, (4th  Supp.  76) : 
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9e    fti  Kg 

L  ZOlflrtliA],        47-06 

84*90 

1-60    —    1-96 

9.  St  Etkime,     46*28 

88-08 

8-48  traee  2-10 

S.  Monroe,  Ot,    49*96 

82-85 

trace    —    1-08 

4.      -         "      49-97 

82-60 

_      _    141  « 

$,  Loa  doubtful,  47-84 

82-86 

8-06     —    1-28 

Sfi» 

4-07    7-96    l-46=s98-88,  SohiffaiiitL 

1-46    8-87    4-12,  F  ffae0=99-29,  D. 

2-89    7-91    4-46*.  CI  0-14=99-29,  BL 

undstermined  4-46*,  Brewer. 

1-66  10*26    2-48,  6a  01s9=99-0^  B. 

•  A  nau  of  4  dactrmiMkiom. 


BeletM's  aoBlyab  gives  for  the  oxygen  ol  the  proftoxydi,  peroxyda,  and  aflica 
M6 :  16-46  :  24*02=1 : 6 : 9,  oorrespoDding  to  the  above  formula.  Rammebbef]^  dcdocea 
Jbr  his  mica,  2-71 :  16*08 :  24'86=1 : 6 : 9,  or  the  same  as  aflbrded  bj  the  preoedmg.    Ko. 

1  afibrds  817  :  16*86  :  24-46«-li  :  6  :  9 ;  and  8,  4^  aflbrd  2*68 :  16-86  :  26-96=1 : 6 :  la 
Kotwlthstanding  the  small  variations  from  the  first  ratio  in  the  last  three,  there  is  reaaoD 
to  believe  that  all  pertain  to  the  same  species.  The  oxygoi  ratio  for  the  peronyds  and 
ijfiea  in  this  species  is  2 : 8,  while  it  is  8  : 4  in  musoovite. 

From  Zillerthal ;  St  Etienne  in  the  Vosges  in  graphic  fnidie ;  and  from  Monroe^ 
Ooimecticat,  associated  with  topaz  and  fluor  at  the  topas  vem. 

PHLOGOPITE,  JSmt    BhombioMica.    Magnesia  Mica,  in  part 

Trimetric.  In  rhombic  or  hexagonal  prisms,  with  refraction 
biaxial ;  M :  M= 120° — 121°  15'.  Color  yellow  or  copper  red ;  also 
white  or  colorless,  and  different  shades  of  brown.  Cleavage  like 
common  mica.    Biaxial ;  angle  between  the  axes  5^  to  20°. 

ChmpoiUUmi — 8  It*  Si-|-2fi  Si,  which  is  the  formula  of  idocrase,  and  perhaps  also  of 
■one  allanite.  Mean  of  three  analyses  by  Meitiendorf^  (Pogg*  ^^  lf^7) ;  2,  Svanberg, 
(K.  V.  Ac  H.  1889) : 

Si         Xl       9e      j*e      fig     fin     &        F 

1.  IT.  T.,    41-80    16*86     1*77    28*79    9*70    880,  JTa,  some  U  0*66,  ign. 

0-28=10114.M. 

2.  Sabs     42-66     12*86    711     26*89    1*06    6*08    0-62,  Mg  0*86,  Al  01,  tL  817 

=9916,  Sv. 

The  mica  of  No.  2  has  oot  been  shown  to  be  biaxial ;  yet,  as  it  agrees  in  atomic 
proportions  with  the  Phlogonitej  it  appears  to  belong  here.  The  ratio  between  the 
oxygen  of  the  alumina  and  suica  in  this  species  is  1  :  2|,  or  the  whole  ratio  8:2:6. 

KB.  like  oonmion  mica,  fusing  to  a  white  enamel,  and  giving  the  reaction  usually  of 
fluorine. 

Svanbeig's  mica  was  from  Sala,  Sweden.  A  mica  with  the  color  given  for  phlogo- 
pite  occurs  at  Natural  Bridge,  Jefferson  Ca,  N.  T.  It  is  yellowish  brown,  somewhat 
eopper-like,  and  nearly  yellow  in  thin  laminie.  The  angle  between  the  axes  of  pdaii- 
ntion  is  about  16^,  accordiug  to  measurements  by  the  author  in  connection  with  K 
Billiman,  Jr.    Henderson  has  been  cited  by  mistake  as  the  locality  of  a  mica  of  this  kind. 

There  u^  other  similar  micas  having  a  still  nnaller  angle  between  the  axes,  which 
in  thin  lamins  show  a  single  series  of  ellipses,  slightly  differing  from  circles ;  but 
in  thicker  pieces  ohibit  the  two  sets  partly  complete.  A  variety  from  Edwarda,  N.  Y., 
is  transparent  to  opaque  white  and  somewhat  pearly,  with  a  soap^r  feel  to  the  powder ; 
and  the  angle  between  the  axes  is  18^  to  14^.  Very  similar  in  optical  characten 
are  the  following  :~a  brown  copper  mica  fit>m  Pope's  Mills,  Si  Lawrence  Co^  N.  T^ 
and  a  transparent  i^ssy  mica  from  the  same  locality,  both  occurring  in  long  and 
large  hexagonal  prisms,  often  tapering  at  the  extremities,  as  if  modified  hj  aocumina- 
tmg  planes,  and  having  (the  latter)  for  the  optical  angle  7^ ;  a  light  coppery  mica  from 
Yranidin,  N.  J.,  occurring  in  laige  plates.  A  brown  mica  on  v  rooman's  lake,  N.  Y., 
Mar  Rossie,  belongs  to  this  species  ;  out  the  particular  variety  is  not  yet  ascertained. 

Dnfr^^noy  describes  hexagonal  micas  from  Clayette,  (Dept  of  Saone-et-Loire),  and 
from  the  Dept  of  Finisterre,  and  also  Lake  Baixal,  which  are  trimetric,  resemblti^ 
dosely  the  Pope's  Mills  crystals,  with  the  angle  M :  M  120^  nearly,  and  P  on  the  plane 
on  the  basal  edges  96^. 

Brewstermentions  his  having  found  the  angle  14®  between  the  optioil  ant  ola  mim 
he  examined. 
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BIOTITH  ZTiwwtaim.    HengoniMiciL    UnaxbUCciL    Migiwwi  Miri     Bahdkm, 

Brett    Meroieii,  BrtiL    Olkuner,  (in  partX 


Rhombohedral.  Usual  in  tabular  prisms,  sometiiiies  with  tbe 
■ides  affording  planes  of  a  rhombohedron,  and  rarelj  other  redace« 
ments.  In  large  crystals  from  Greenwood  Furnace,  N.  Y.,  n  :  R 
=7P  to  72®,  R  :  a  (cleavage  plane)  IIS^'— 114<^,  D. ;  Kobell  giTes 
the  angle  for  the  species  and  this  variety  71^  3'  46''.  In  the  annex- 
ed figiure,  R  :  R=620  46',  R  :  a=:99^ 
40^,  (or  99^  45'  by  calculation),  a  on  o 
102®  28',  on  0'  96®  23^,  on  o"  96®  37', 
Marignac.  Cleavage  basal,  highly  em- 
inent. Also  common  in  foliated  masses. 
Refraction  unaxial. 

H.=2-5— 3.     G.=2-8— 31.     Lustre 
pearly ;  often  submetallic  on  the  termi-  venTioi. 

nal  faces  of  the  prism  ;  splendent — shining.  Colors  various,  like 
the  precedins  species,  usually  dark-green  or  brown,  or  nearly  black ; 
sometimes  white  or  colorless.  Streak  uncolored.  Transparent — 
opaque.     Thin  lamins  flexible  and  elastic. 


amip(»ttfi<m^&^i-h(^>  ^e)5i,  wbidi  ii  fwmMaSkj  tlielbnniiUof  gwnet  AndjM: 

I,  KlAproth,  (Beit);  2,  H.  Booe,  (kx:  cit) ;  8, 4,  6,  Kobell,  (KmUl  i^reL  ni,  S9);  6,  V, 
Sranberg,  (loc  cit);  8,  Kobell,  (J.  t  pr.  Chem.  zzxtI,  809) ;  9,  BrameiB,  (Poeg'.  It,  llf); 
10,  H.  KoM,  (Oilb.  Add.  Izxi,  18);  11,  Shanuuitl,  (Am.  d  Ch.  a.  Fhurm. xhrT^Sft) : 

St       21       9e     &s       ]fi: 

1.  Siberia,  42-60  11'50  22.00    900  1000,  fin  20,  ign.  100=98,  ElaproOL 

2.  *"  40O0  12*67  1908  16-70    6-61,  HF  210,  fin  0^8,  %  and  Pa  1- 

97-87,  L 

3.  **  4212  12-88  10-88  1616    868,  f'e  9-36,  iS  107=100-49.  KobeO. 

4.  Monroe, N.  Y.  40O0  1616    760  2164  10^8,  HF  0-68,Ti  0^2,  fi 80=99irS,K. 

6.  Greenland,       41-00  16*88    4*60  18*86    8*76,  HF  tract,  te  605,  fi  4'80=99-8S,K. 

6.  Pargas,  4268  21*68  10*89  10*27    846,  F  0*61,  Jtn  0*76,  ift  8*86,  Ck  O-fS,  Ga 

0*66=99-80,  Sfanbeig. 

7.  Roaendal,         44*41   16*86   11*26    406,  F  0-41.  fe  20-71,  ^  0-46,  tL  Vl% 

Ca  OOO,  Ca.  0*48=101-60,  STtnbas. 
a  Bodenmaia,      40-86  1618  18*00  22-00    8*88,  fi  0-44=100*26,  Kob.;  6.  2-7. 
9.  VeenTius,         89*76  16*99    8-29  24*49    8*78, 6i  0-87,  ign.  0^6,  nndc.  0-1=98-68,  R 
10.  L.  Baikal,        4201  1606     4*98  26*97     7*66.  HF  0-68=9719,  Roue. 

II.  Cknme,  M.     4768  1616    6*72  1168    7*27,  fin  116,  I5r  6  91,  ^a  1*17.  tL  tW, 

F  trtuie  =98*60,  Scliaffaisa 

The  hexagonal  or  niagnesia  micas  gire  for  the  most  part  for  the  oxygen  of  the  pi^ 
ioxyds,  peroxydskandul^  the  ratio  1:1:2,  affording  the  aboTe  Ibrmuhu  TbetafM 
mica  has  the  ratio  1:1:2,  and  the  chrome  mica  (No.  11),  nearly  -1:1:2. 

B.R  fuses  with  difficoltj  to  a  grayish  or  Markiah  glaea.    With  the  fluxes  ao  im  giML 

In  brilliant  crystals  from  Yesuvius  (iffrortfiitf) ;  alao  from  Paigaa  and  other  hmiI* 
itlesmentioned  above. 

In  tabular  and  Hbombohedral  forma  near  Qreenwood  Fmnaoe,  Orange  Coi,  N.  Y^  eC  a 
greenish  black  color,  six  or  seven  inches  acroes,  (analysis  4);  as  they  are  saeo  wl  cib^ 
nets,  they  often  appear  to  be  acute  oblique  prisms,  isA  also  tetrahediml  pyiamidi  aa 
weU  as  tables  with  lateral  rhombohedral  i^aoea.  Also  silvery  white  and  opaqii%  (or 
transparent  only  in  very  thin  laminie),  at  Easton,  Pa.  The  Conner  was  identifiaa  mfll 
hexagonal  mica  by  Kobell,  and  both  have  been  examined  opticaDy  }aj  the  autbar.  A 
mica  from  near  Germantown,  Pa.,  in  black  crystals  is  referred  hera  All  the  ''*nn'^*^^ 
of  this  species  have  not  been  distinguished  from  thoae  of  obUqae  micaa.  Ooa  of  the 
uniaxial  micas  examined  by  Biot  is  cncd  from  Topsham,  Maine. 
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LEPIDOLTTE.    LhhUMica.    litfaioQ-gliinmer.    lo  psrt,  Zitmwildite,  JSTaMi 

Monoclinic  ?  Occurs  in  oblique  hexagonal  prisma  of  110^  and 
122^  nearly ;  also  in  coarsely  granular  masses  consisting  of  foliated 
fcales.    Cleavage  basal,  highly  eminent. 

H.=2'5 — 4.  G.=2*85— ^.  Lustre  pearly  or  metallic  pearly. 
Color  rose-red,  violet  gray.    Translucent.    Two  axes  of  refraction. 

Compotition. — RF-f-fi*Si\  Zinnwald,  from  Lohmejer's  aoAlyns ;  Kobell  deduced  for 
ihai  of  Chursdorf^  KF*-{-2Li  F-H^jicl  Si',  from  Gnielin's  aoalyais ;  Rose  considers  the  iron 
m  all  Cfwes  pcrozyd,  and  deduces  RF-f  (i^  S^)9i*=:Silica  49*81,  alumina  27*71,  potas- 
t&am  9-06  (potash  10*91),  lithium  1-66  (Uthia  3*48),  sodium  1*78  (soda  2 12),  fluorine  1(H)9 
:=100.    See  farther,  Appendix. 

Analyses :  1,  Klaproth,  (Beit  i,  ii,  ▼) ;  2,  Gmelin,  (loc.  dt) ;  8,  Kralowansky,  (Sdiw.  J. 
liT,  280) ;  4,  6.  Gmelin ;  6,  Turner,  (Edinb.  J.  ScL  iii  and  ▼(,  §1) ;  7,  Klaproth ;  8,  Loh- 
meyer,  (Pogg.bi377^;  9— 18,  Turner,  (loc  dt) ;  14,  16,  Regnault,  (Ann.  d.  Mines,  [8], 
zii^  161);   16,  17,  Rosales,  (Pogg.  Izviii,  164);  18,  Stein,  (J.  f.  pr.  Chem.  xzyiii,  296); 


Si 

1.  64-60 

2.  49*06 
8.49-08 
4.  62-26 
6.  46-28 

6.  44*28 

7.  47*00 

8.  42*97 

9.  40*19 

10.  6091 

11.  60-86 

12.  60-82 
18.  40-06 
14.  62*40 
16.  49*78 

16.  48-92 

17.  46*62 

18.  47-01 


Si 
88*26 
83-61 
84-01 
28-36 
14-14 
24-68 
20*00 
20-69 

22-79 
2817 
28  30 
21-38 
22-90 
26-80 
19-88 
1903 
21*06 
20*36 


9e      Un 
0-76 

1-40 

1*08 


Mn 


17-97 

16-60 
14*18 


1*75 
0-88 


3-66 
4-67 
1-66 


27-06     


2-02 
108 
1-23 
trace 
1-79 
1-60 


13-22 


6-69 
4-12 
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ft 

400 
419 
419 
690 
4-90 
9*47 
14-60 
10*02 

7-49 
9-60 
904 
9-86 
4-30 
9-14 
8-79 
10-96 
und. 
9*62 


li      HF 


, S and  lorn  260=100, Elap. 

8*44.]lg0-41,  Poll,  fi,lo8e418,G. 

8'60(withP),%0*41,]^,loss3-16,K. 

6-07,  fi  fra<r«=101-03,  Gmelin. 

8-63,  ft  0*88=101-39. 

6-14,  te  11-33=100-60,  Turner. 

— =98*76.  Klaproth. 

— ,  F  6*86.  ifTa  1*41.  Ci  0*21,  ign. 
0-22=98*88.  Lcdmiejer. 

8-99,  fe  19*78=i>9-26,  Turner. 

4-11=9944,  Turner. 

6  20=99-61,  Tumor. 

4-81,  ^e  9-08=99*96,  Turner. 

2-71=100-82,  Turner. 

4-40=99-09,  Regnault 

4-26=10007.  Rfgnault 
2  77,  F 10-44,  CI  1-31,  <5a  0*14,  Sa  2*28,  R. 
und.,  F  10-01,  CI  1-01,  6a012,  rest  wjwi  R. 
4-33,  F  1-43,  CI  0  40,  ign  1  68=100  64, 8. 

1,2,8.  from  Rozena;  4.  Chursdorf ;  6— 8,  Zinnwald ;  9,  Altenberg;  10,  11,  XJtd; 
18, 18,  Oomwail;   14,  Rozena ;  16,  17,  Juschakowa  in  the  Und ;  18.  Altenberg. 

Fuses  easily  to  a  white  or  ^yish  glass,  sometimes  magnetic ;  the  flame  often  pur- 
pUah-red  at  the  moment  of  fusion.    The  Zinnwald  mica  has  been  called  Zinnwaldite. 

Chursdorf,  Rosena.  Zinnwald.  Altenbere,  and  Cornwall,  are  some  of  the  foreign  localities. 

In  the  United  States,  a  roAe  mica  is  obtained  at  the  albite  rein  in  Cheste^eld,  Mass., 
and  at  Goshen  in  the  same  State.  The  granular  variety  occurs  at  Paris,  Maine,  with 
red  tourmalines,  and  often  traversed  by  them ;  also  near  Middletown,  Conn.  The  Goshen 
mineral  is  of  difficult  fusibility  and  slight  lithia  reaction,  and  may  not  be  of  this  spedes. 


8-69 
8-68 
4-79 
4-21 
4-09 

1-60 

8-06 
6-67 
649 
4-06 

200 
4-82 
415 


MARGARITE.    Perlglimmer,  X. 

Monoclinic.  Cleavage  basal,  eminent.  Usually  in  intersecting 
or  aggregated  laminae. 

H.=8-5 — 4-5.  G.=3-032.  Lustre  of  base  pearly,  laterally  vit- 
reous.  •  Color  grayish,  reddish-white,  yellowish.  Translucent — 
subtranslucent.     Laminae  rather  brittle,  or  slightly  elastic. 

Compo9Uum.—1^\  Si"*,  Si"=Sflica  84'47,  alunioa  67'66,  lime  9-98.  Analyaea :  1, 
Dmnenil ;  2,  Gottingen  Laboratory,  (aooarding  to  Hauamaon) : 

1.  Si  8700      Xl  40^80      9e 4*60      Cft  8*96      JTa  I'M      fi  I'OOsa^t'Sa 

2.  88-60  68-00      1*6  042  7*^0      Hn  0O8    Hg  0H)6=s99-ia 
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B.B.  iDtumewee  and  fuses  with  difficulty.    Soluble  in  sdda. 

From  SteraiDg  in  the  Tyrol,  in  chlorite.  JHphaniU  (p.  292)  ii  Kargarite,  according 
to  Breithaupt. 

EMERTLITE,  /.  Lanorenee  Smith.    Corundellite  and  Clingmanite,  Smiman,  Jr, 

Foliated  like  mica ;  folia  easily  separable.  Either  in  coarse 
plates  or  in  masses  consisting  of  i^gregated  spangles. 

H.=8-6— 4-6.  G.— 2-906.  Silliman.  Jr.  Color  white.  Trans- 
lucent, or  nearly  opaque.     Folia  brittle  or  slightly  flexible. 

Cbmj90tt<fon.— ]ft*Si-f-8  3ll*Si[+8l^»Silica  80-68,  alumina  60*99,  lime  18*96,  water 
4*4/7.  Analyses:  1,  J.  Lawrence  Smith,  (Am.  J.  Sci.  [8],  y\\,  285);  2,  8,  4,  Wm.  J. 
Craw,  io  the  Tale  Laboratory,  (Silliman,  Am.  J.  ScL  [2],  viii,  879);  5,  6,  ibid,  (prirate 
communication) ;  7,  C.  Hartdiome,  in  Lab.  J.  C.  Booth,  (private  communicatioQ  from 
J.  0.  Booth) ;  8,  Silliman,  Jr.  (private  communication) : 

Si      21        Ca    &g     Ka         t      tL 

I.Asia  Minor,        80*      60*      18-       —  —  —      —  Pe,  fin,  fc  8,  Zr  4=100,  B. 

2.  Villa^  Green,  82*81  49*24  10*66  0*80        2*21  (Ices)  5*27=100,  Craw. 
8.  ••  81-06  61*60    9*24  0*28        2  97     **     6*27=100,  Craw. 

4.  "  81*26  51*60  10*16  0*60        1*22    "    4*27=100,  Craw. 

5.  «  8018  51*40  10*87  0*92  2*28        0*64  4"62=1 00,  Craw. 

6.  Unionrille,         29*99  50*67  11*81  0  62  1*62        0*85  6*14=100,  Craw. 

7.  **  82*15  64*28  11*36  006  undetermined  0*60,  Fe ^roc^ Hartshome. 

&  North  Carolina,  2917  48*40    9*87  1*24  6*16         —     8'99,HF  2*08=100*80,SiIlima]L 

From  the  mean  of  the  results  we  deduce  the  oxygen  ratio  1:6:4. 

Commonly  yields  water  in  a  matrass,  with  sometimes  a  trace  of  fluorine.  B.R  ex- 
foliates  and  emits  a  bright  light  and  fioally  fuses  on  the  edges. 

Detected  by  Dr.  Smith  with  the  corundum  of  Asia  Minor.  Also  found'with  oorun* 
dum  at  Village  Oreen,  Delaware  Co.,  Pa. ;  at  Union ville,  Chester  Co.,  Pa.,  (Corundel' 
lite) ;  at  the  corundum  locality  in  Buncombe  Co,  North  Carolina,  (Clingmanite). 

EUPHYLLITE,  SiUiman,  Jr, 

Structure  as  in  common  mica,  but  laminae  not  as  easily  separa* 
ble.     Biaxial ;  angle  between  the  optical  axes  71}^,  Silliman,  Jr. 

H.=3-6 — 4-5.  G.=2-963— 3008.  Lustre  of  cleavage  surface 
bright  pearly,  inclining  to  adamantine.  Color  white  to  colorless  ; 
sides  faint  grayish  sea-green  or  whitish.  Transparent  to  translu- 
cent ;  at  times  opaque  or  nearly  so.     Laminae  rather  brittle. 

CcmpoHticn. — Analyses :  1, 2,  H.  Emi,  io  the  Yale  Laboratory,  (private  communica- 
tion) ;  8,  4,  T.  Garrett,  in  J.  0.  Booth's  Laboratory,  Philad.,  (private  communication) : 

]i4     ]^a      ]^        fi 

0*76     0-98     0*82     6"60=100*41,  Eml 

0*69  undetermined  4*97,  EmL 

2-44    trace =10078,  Garrett. 

trace   undct.  ,  Garrett. 

These  correspond  very  neariy  to  the  ratio  1  :  12  :  12,  or  1  ft,  4  fi,  4  Si,  which  seema 
to  give  no  probable  formula.  The  ratio  approaches  even  more  nearly  1  :  11  :  12,  or 
I  :  12  :  18,  toe  former  of  which  gives  the  formula  &*  Si-f  11  fi  §i,  or  including  the  wa- 
ter found  by  Mr.  Emi,  the  same  with  8  &  In  a  matrass,  yields  water.  RR  exfoUatea, 
emits  a  strong  light,  and  in  the  forceps  fuses  on  the  edges.  Gives  traces  of  flooriiie, 
but  none  of  hthia. 

Occurs  associated  with  tourmaline  and  corundum  at  Unionville,  Delaware  Ool,  Penn- 
sylvania. The  impression  of  the  crystals  of  toormaline  on  the  lateral  surfi^e  of  tlie 
mica,  leaves  a  very  smooth,  hard  hmdng  forfitoe.  Also  in  the  came  Yidm^  in  agigra- 
tfated  lanuDOiOir  ^fnif^ 


Si 

£l       9e    Ca 

1. 

Unionville,        48*69 

44-69    8*98 

2- 

48*46 

44*98    4*84 

8. 

46*98 

48*28    0-60  8*68 

4. 

«  (did  loc)  45*88 

46*47       2*86 

Hex^^aal.  Id  small  eix-aided  tables,  or  an  aggregate  of  nunuta 
■cales.     Cleavage  basal,  perfect. 

H.=8.  G.=3'000.  .  Luaire  of  the  scales  adamantine,  inclining  to 
vitreous.  Color  of  the  scales  black— occasionally  a  leek-green  re- 
flection. Streak  mountain-green.  Opaque,  or  translucent  in  very 
thin  lamiuEe.     Somewhat  brittle. 

OampotUian—^e,  ft)'Si+3(Xl,9e)SL    Arwljila  hf  Soltnuum.' 
Bi87'40,    3111-SO,    PeZTM,    ?s  1248,    ttguid  6k  OSB,  £  B-20,  S  0'ei>=3»49: 

B.B.kt  ■  red  beat,  become*  pinchbeck-brolm.  (nd  rcaemblot  m 
fMea  Id  a  black  opaque  magnetic  enameL    Wilh  boraz  fonoi  a  br 

Ocoon  at  Penberg  in  Wermland.    It  vw  naiDed,  in  allDBoo  to 
from  Xint,  a  tcalt,  and  fiX*t.  Made.     The  Bidtritcktr  fUigtimmdr  or  JU^tnglmt 
Brntbaapt  ii  probablj  ideotical  with  thii  ipedei,  (Solbnaiui). 


Idte.    Aphrile,  W.    Tta- 

Rhombohedral ;  R  :  R=  133°  36'  (ISS"^— 134°  Breit.)  R  :  e= 
IM°43',  R:a'=141=40l',  e:  6=155°  fl',  R  ;  e=113''  17';  «;«= 
160°,  e  :  0=120.    Crystafs  often  hemihedrally  modified,  or  having 


dissimilar  extremities,  as  in  the  annexed  ^B:ure9,'and  also  page  1*B. 
Cleavage  parallel  with  R  and  e,  difficult.  Sometimes  massive  com- 
pact ;  also  columnar,  coarse  or  fine,  parallel  or  divewont. 

H.=7— 7-5.  G.=3— 3'3  ;  3021,  red  from  Paris,  Me.,  Shepard. 
Luaire  vitreous.  Color  black,  brown,  blue,  green,  red,  and  rarely 
white;  some  specimens  red  internally,  and  green  externally;  Bad 
others  red  at  one  extremity,  and  green,  blue,  or  black,  at  the  other ; 
Exhibits  dichroism ;  some  varieties  red  in  the  direction  of  the 
axis,  and  bluish  across  it ;  others  liver-brown  in  one  direotion  and 
reddish-brown  in  the  other.    Streak  uncolored.     Trmnqwrent— 
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opaque ;  less  transparent  across  the  prism  than  in  the  line  of  the  axis. 
Fracture  subconcnoidal — uneven.    Brittle.    Pyroelectric,  (p.  136). 

Comwmiion, — Formula  not  determmed.  The  mineral  contains  boracic  acid  with  nlica 
and  different  bases.  Analysis :  1,  2,  8,  Gmelin,  (8chw.  J.  m\,  299,  zzxviii,  514,  Foot, 
ix,  172) ;  4,  Oruner.  (Oilb.  Ann.  Ixv,  209,  328) ;  6,  Arf^edson,  (Schw.  J.  xzii,  111);  6)7, 
8,  Omelin,  (loc  cit);  9,  10,  Klaproth,  (Beit  v,  144);  11,  Du  Menil,  (Kasta.  Arch,  a, 
4^6) ;  12—15,  Gmelin,  (loc  cit) ;  16,  Buchola,  (Schw.  J.  iii,  25) : 

Si       B      £l       Pe     Sb  fig   Oa     £:     ^a 

1.  J2^<i,  4218  6-74  86-48    6-82  1*20  241   ^, li  2*04, ign.  1.81  «97-58,0. 

2.  Red,  89-87  418  44-00    6-02 129   ,  **  252,  ign.  l-68=b7-96. 0. 

8.  On^  891 6  4-69  4000    5-96*  214 ,  "  t8-59;ign.l-58=97-0S,O. 

4.  ^n.,  41-      9-      82-        5*        1-  8* »  "  5=96,  Oruner. 

5.  .fi/i«?,40-80  110  40-50    485     150 .  "  4-30.  ign.8-60=9616,  A. 

6.  J5Jb,  85-20  411  85-50  17-86*  048  0*70  0*55   2-09=96-44.  Gmelin. 

7.  On.,  88-80  8-88  8961    7-48*  2*88 4*95.  ign.  0-78=98-88,  Gmeb'n. 

8.^*.,  8805  1-89  8828    086       817    Fe 28*86, ign. 0-45=101*51,0. 

9.  BL,  86-75   84-50  21-00*  trace  025  6-00 =9850,  Klaproth. 

10.  Bk.,  86-60   81-00  28-50*  trace  125  5*50 =97*75,  Klaproth. 

n.Bk,,  88--26  2  64  82'64  21-45     045  ISO 2-70=99-68.  Du  MeniL 

12. -BA:.,  87-65  8-83  83  46    9-38*    1098  0-25      2  58       ign.  008=98-11,  Gmelin. 

13.  BL,  85-48  402  84*75  17*44'  1*89  468  trace  0-48  1-75=100-49,  Gmelin. 

14.  Bk.,  38-79  8-63  8719    5-81*  trace  5 86   022  313,  ign.  1-86=9648,  Gmelin. 

15.  ifn,   37-81  4-18  31-61    7-77*  111  699  098  120   ,  im  0-24=9089,  Gmelin. 

16. -8A;.,  36-60  83-75    trace  6*08  025  1-66  ^,  Fe  8-00, 11  1-50=87*74,  B. 

•  Fe«0^ 

1,  from  Rozena ;  2,  Perm ;  3,  Brazil ;  4,  Greenland ;  5,  Utoe ;  6,  Bovey ;  7.  Chester- 
field, Mass.;  8,  9,  Eibenstock;  10,  Spessart;  11,  Sonnenberg;  12,  Karingbricka ;  18, 
Babenstein;  14,  Greenland;  15,  16,  St  Gothard. 

Recently  Hermann  has  examined  some  Russian  tourmalines  and  obtained  a  large  per- 
centage of  boracic  acid,  amounting  to  11-78  per  cent  in  one  specimen,  besides  1  to  24 
per  cent  of  carbonic  acid,  (J.  f.  pr.  Chem.  zxxv,  282) ;  but  his  results  are  not  deemed 
perfectly  satisfactory.    See  Appendix. 

RB.  the  action  is  various.  In  general,  they  intumesce  more  or  less,  some  fusing  readi- 
ly, particularly  those  which  contain  lime,  others  assuming  a  slaggy  appearance,  without 
melting,  while  others,  especially  the  red  variety,  are  not  acted  on  at  all 

Blue  tourmalines  have  been  termed  indieolite,  from  their  indigo-blue  color  ;  the  color- 
less, achroite;  red  tourmalines,  rvbellite;  and  to  the  black,  the  name  schorl  was  form- 
erly applied.    The  green  color  is  due  to  iron,  and  the  red  to  oxyd  of  manganese. 

Tourmaline  is  usually  found  in  granite,  gneiss  or  mica  slate.  It  also  occurs  in  dolomite 
or  ffranular  limestone,  and  in  sandstone  near  dykes  of  igneous  rocks. 

£arge  black  tourmalines  occur  in  Greenland,  at  Horlberg,  near  Bodenmais,  in  Bavaria ; 
at  Kfinngbricka  in  Sweden  ;  near  Bovey  in  Devonshire.  Small  brilliant  crystals  in  de- 
composed feldspar,  at  Andreasberg  in  the  Hartz,  are  the  variety  Aphrizite.  Rubellite 
occurs  near  Ekatherinenburg  in  Siberia ;  pale  yellowish  brown  crystals  are  found  in  tale, 
at  Windisch  Kappell,  in  Carinthia ;  white  specimens  (Achroite)  come  from  St  Gothard, 
Siberia  and  Elba.    Rubellites  of  gigantic  size  occur  in  the  Altai  Mts.,  Siberia. 

In  the  United  States,  magnificent  red  and  green  tourmalines  have  been  found  at  Paris, 
Maine ;  some  of  the  transparent  crystals  exceed  an  incb  in  diameter,  and  have  a  ruby- 
red  color  within,  surrounded  by  gpreen ;  or  are  red  at  one  extremity  and  green  at  the 
other.  Blue  and  pink  varieties  commonly  imbedded  in  lepidolite,  are  still  to  be  obtained 
at  this  place.  Red  and  green  tourmalines  occur  at  Chesterfield,  Mass.,  in  a  narrow  yeki 
of  granite  traversing  gneiss  along  with  albite,  uranite,  and  pyrochlore.  The  crystals  are 
commonly  small  and  curved,  nearly  opaque,  and  exceedingly  frangible.  Green  cryftalt 
often  contain  distinct  prisms  of  red  color,  especially  when  they  occur  in  smoky  quarts. 
Blue  tourmalines  alj*o  occur  at  this  locality.  At  Oodien,  Mass.,  similar  varieties  occur, and 
the  blue  tourmaline  is  met  with  in  greater  perfection.  Norwich,  New  Braintree,  and 
Carlisle,  Mass.,  afl^ord  good  black  tourmalines ;  also  Alstead,  Grafton,  AcworUi,  and  Sad- 
(Ueback  Mt,  N.  H.,  and  Streaked  Mountain,  Me ;  BratUeboro',  Yt ;  large  browoisli- 
black  tourmalines  are  abundant  in  steatite  at  Orford,  N.  H.  Green  and  bladt  tournia- 
llnes  are  found  with  beryl  and  {Mmou  at  Albany.  Me.  Pcrfisct  crystaLs  of  a  dvk 
brown  color  occur  in  mica-elate  near  Laoe'a  Mine,  Monroe,  Cam.  They  ara  •onetimea 
two  inches  in  lengtli  and  breadth.    Haddam,  Conn.,  aflbrdi  interesting  black  crystals  in 
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mica  alate  with  antbophjllito,  in  granite  with  iolite,  and  at  the  gneiM  qnarrieiL  Hear 
Oomrenieiir,  N.  T^  light  and  dark  brown  tourmalines,  often  in  hijnily  modified  ayftaU, 
oeenr  with  apatite  and  8cap<^te  in  granular  limestone ;  also  at  Canton ;  also  in  simple 
prisms  in  the  same  rock  near  Port  Uenrj,  Essex  Ca ;  also  at  Schroon,  with  chondrooite 
and  ieapolite.  Black  crystals  are  obtained  at  the  chrysoberyl  locality  near  Saratoga,  N. 
y. ;  alM>  at  Alexandria,  Jefferson  Ca  At  KingsbriJge,  K.  T.,  brown,  yellowish  or  red- 
dUi-hiown  crystals  occur  in  dolomite.  Gray  or  bluijfa-gray  and  green  yarietiea  in 
three-sided  prisms  occur  near  Edenville.  Short  black  crrstals  are  found  in  the  same  vi- 
cinity, and  at  Rnck^  Hill,  sometimes  Ave  inches  in  diameter.  A  mile  southwest  of 
Amity,  yellow  and  cmnamon  colored  crystals  occur  with  spinel  in  oalc  spar ;  also  near 
the  same  Tillage  a  dove- brown  variety  associated  with  hornblende  and  rutile  in  granu- 
lar limestone.  Franklin  and  Newton.  N.  J.,  also  afford  interesting  bla^  and  brown 
tovinnalines  in  limestone,  associated  with  spinel  Gk)od  crystals  occur  in  Pennsylvania  at 
Newlin,  Chester  Co. ;  at  London  Qrove  and  near  Unionrille,  of  a  light  yellow  color  in 
limestone,  and  rarely  wAtVe;  at  Parksburg;  Aston;  at  Chester,  fine  black  ;  Leiperrille, 
Delaware  Co.,  black ;  Marple,  Lancaster  Co.,  of  a  green  color  in  talc ;  opposite  New 
Hope,  Buck*s  Co. ;  in  New  Garden  township,  Chester  Co.,  in  limestone,  of  hgnt  brown  to 
Tellow  and  sometimes  transparent  crystals.  Near  New  Hope  on  the  Delaware,  large 
olack  crystals  occur,  in  which  the  prismatic  faces  are  very  snort  and  sometimes  almost 
obsolete.    Occurs  also  in  Cheowee  valley.  South  Carolina ;  Habersham  Co.,  Georgia. 


AXINITE,  Karsten,    Thununerstein.     Thumite.     Yanolite. 

Triclinic.  Usual  in  thin  oblique  crystals  with  sharp  edges. 
P:r=1350  1(K;  P  :u=lM^  40';  u  :  r=ll5^  30' ;  r  :  5=148'^ 
20';  u:  5=152°  5' ;  P:  /=161°  5'.  Cleavage  indistinct  and  in- 
terrupted.  Also  massive,  lamellar, 
lamellae  often  curved;  sometimes 
granular. 

H.=6-5— 7.      G.=3-271,   Haidin- «««•  ^• 
a  Cornish  specimen.      Lustre 


anal. 


E^ 


ighly  glassy.  Color  clove-brown, 
plum-blue,  and  pearl-gray ;  different 
colors,  as  cinnamon-brown,  violet- 
blue,  olive-green,  seen  in  different 
directions.  Streak  uncolored.  Trans- 
parent to  subtranslucent.  Fracture 
conchoidal.     Brittle.     Pyroelectric. 

Campoiition,—k\Su  B)'+2  S(§i,  fi),  Ramm.  Analyses :  1,  ElaproUi,  (Beit  ii,  118, 
▼,  M);  2,  Vauquelin,  (J.  d.  Mines,  xxiii,  6);  8,  Hisinger,  (Min.  Schwed,  170);  4,  Wieg- 
mann,  (Schw.  J.  xxzii,  462) ;  5—9,  Rammelsberg,  (Pogg.  1,  868): 


Si 

1.  Dauphinj,    60*60 

2.  *•  44 
8.  Wermland,  41'50 
4.  Treaeburg,  45*00 
6.  Dauphinj,  4868 
«.  *•  43-46 
1        **  und. 

8.  IVeeeburg,   4374 

9.  Ural,  43-72 


B 


7i\ 

16-00 

18 

18-66 

200  19-00 
6-61  15-68 


9*46 
und  16-30  10-26 
und,  1717     9*81 

16-66  11-94 

16-92  10-21 


Fe      Mn     Ca 

9  60     5-26  1700 

14         4       19 

7*36  10*00  26*84 

12*25     900  12-50 

306  20*67 

2*74  19*90 

2*94  20*00 

1*37  18-90 


fig       K 


0-26 
1*70 
1*66 
1*94 
1-77 
2*21 


0-26=98-50.  Klaproth. 

=99,  Vauquelin. 

ign.  0*80=98*56,  Hit. 

=100,  Wiegmana 

0*64»1 00*48,  Ramm. 
undj  Ramm. 
Oil,  Ramm. 

B,  ii  and  loss  6*621,  R 

fi.  i  and  loss  6*810,  R. 


116  19*97 

In  the  last  two  analyses  RammeUbere  states  that  out  of  the  last  entry  in  eadi,4'5  per 
cent  is  not  too  lar^e  an  estimate  for  the  boracic  acid. 

RB.  fuses  readily  with  intumescence  to  a  green  glass,  which  becomes  black  in  the 
outer  flame ;  with  borax  yields  an  iron-colored  glass,  which  after  long  heatiiig  in  the  outer 
ifaune  becomes  amethystine. 

Azinite  is  pyroelectric  with  two  axes,  and  the  analogue  and  aotikgue  polea  are  tttna- 
ted,  Aoocvding  to  Roae,  aa  marked  in  Uie  figor*. 
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Ajdnfte  oecim  ki  iiii{dut«d  glu^  dor^-lrown  ajMk,  tJt  BL  OrMopbe  hmt  Bonn 
d'Ouaiu  in  Daapluny,  tioog  vitli  altnte,  nrrinita,  ind  qnuti;  «t  the  diver  ntfam  M 
Eoogiberg.  ia  ■miHer  cryitali ;  with  boniUaule  or  mignetic  inn  ore  in  yomwrk  fal 
Sw^en,  and  In  ntber  cooiplex  ctTstali,  of  a  dark  color,  at  the  BoUDaek  mine  In  Ocni- 
«b11,  where  it  alaooceore  maanTc,  (bcmins  a  peculiar  kind  of  rock  with  garnet  and  tow- 
wbUm;  alao  at  Thum Mar  Ehnntriedendorf  in  SaUDj, and  <»llad  TlbmOaand  Thaw 
tntrttein.  Axinite  hat  been  Cxind  W  JackMo  'at  Phipabuig,  Maine,  — ■^-*~i  witt 
jellow  garnet  and  idocraae;  alao  at  Walc«t  Maine. 

^dnita  admila  of  a  high  poliab,  but  ia  deSdent  in  delicaa^  of  color.  It  waa  named 
fhMn  tfin,  an  aze,  in  alloBian  to  the  Ibrm  of  the  cr^ttala. 

TOPAZ. 
Sduriit 

Trimetric.    M;M=124°1 


;  M  r  e'=  164°  24f ,  e'  :  e'=88°  SV 


^     M        M  *' 


and98°8',M:e=135°27j'.  085^59'.  Levy),  e:  e=14I°  7',M  :  e' 
=  124°  r,  M  I  e"=116'='  56',  e"  :  e"=155°  37'.  Cleavage  basa], 
highly  perfect.     Also  granular — coarse  or  fine. 

H.=8.  G.=3-4 — 3'06.  Lustre  vitreous.  Color  yeliow,  white, 
green,  blue;  pale.  Streak  uncolored.  Transparent — subtranslu- 
cent.     Fracture  subconchoidal,  uneven. 

OempotM/nL—i  M  F*-(-G  SI  5i=3tli«B  8G-«7,  alnmina  t>4-flS,  fluorine  nil,  Forcb- 
hammer.  RammelsberK  luneite  that  the  flmvine  reptacea  oxygen,  and  writes  for 
topai  the  aimple  tomiula,  SiV'^Si',  ooe-MTenth  of  the  oijgen  btiag  replaeed  hj  floorine. 
Tbk  formola  written  out  in  fall,  and  mibititatiag  O  (oijgen),  for  the  dota,  that  it  bmj 
cocreapond  with  F  (fluorine],  beomea 

a  [8  Ai-  0*+!  Si  o*]+[3  AP  r+a  Si  F"]. 
Tbi»  liew  of  tbe  eonstitnlton  it  soHtaiiied  bv  the  near  iaomorphian  of  topat  with  atjo- 
hmt»,  (Am.  J.  8d.  [3],  ii,  407),  which  last  has  Uia  formula  £1*  S" 


Analjaei:  l,KUpn>th,  (Beit  iv,  lAO);  2— t,  Bent 
IT,  SSe)  1  fi— T,  Forchhammer,  (J.  1  pr.  Ch.  xiix,  ISIS, 


Benelius,  (f 


1.  Auerbach,  Saaony, 

B.         " 

8.  Brazil,  jellow, 

4.  Finbo,  pyropkyiiiiU, 

6,  Brazil. 

8.  Monroe,  Ct, 

1.  Y\a)io,p}iropltj/taliU, 


HF 


1,400); 


ig  J.  xri,  498,  Afhand. 


86'        fi9-        e'=«9,  Klaproth. 

84-U    e7-4S    n-^b    (U*m)>=  99'44  (10668),  Beraelina. 

84-01     68-88     1-19     (16-Oa)'=100-18  (10746), 

84-86    87-74     7-77    (16-02)'=  9987  (1071S), 
iMdtl.    64-88  17-38.  Fordihamnier. 

86-89     66-98  n'86=10B-70,  For. 

86-M    66-16  17-79=108-61, 

•  OvffHMJ  Ibr  turn  ■WbI*  <MF(ka. 
B.E.  infnaHile  alone  aa  diarcoal,  bat  when  atrongljr  heated  becomat  corered  with  n 
bli»te™,  whLA  crack  aa  toon  aa  fiaued.    Boma  nrietlea  tf  *"■  -  —:-—-""—  ~  - 
tinge  when  heated.  With  boiak  fixnt  akiwif  a  di    ~ 


take  a  nMi^allow  or  pink 
^aN.  FjToeleetrie,  (p.  m). 


ALUMINA.  M7 

PhjfmUie  or  pyrophvMlUe  of  Hinnger  is  m  oo«ne  neuij  opaque  variety,  found  in 
▼ellowiah-white  crystals  of  considenibie  dimeiwiflns ;  it  intumesces  when  hmted,  siid 
benoe  its  name  fix>m  f veaw,  to  blow.  Ifinute  crystals  of  S  or  4  kinds,  and  2  or  8  kinds 
of  fluids  have  been  detected  by  Sir  Dayid  Brewster  in  oystals  of  tnpas. 

Topas  occurs  in  fpranite,  witn  tourmaline,  mica,  and  beryl,  occasionally  apatite,  floor 
q»r,  and  tin;  also  mtalooee  rock,  as  in  Brazil,  with  euclaRe,ic.  With  quaoti,  tourmaline, 
and  IHbomarge,  it  forms  the  topas  rock  of  Werner.  Specimens  of  quarts  crystal  from 
Braill,  penetrated  by  topas,  are  not  uncommon. 

Fine  topaxes  are  brought  from  the  Uraliaa  and  Altai  mountains,  Siberia,  and  frum 
Kamscbatka,  where  they  occur  of  green  and  blue  colors.  In  Brazil  they  are  found  of 
a  deep  yellow  color,  dther  in  veins  or  nests  in  lithomarp^e,  or  in  loose  crystals  or  pebbles. 
Magnificent  sky-blue  ctystals  have  been  obtained  in  Caimgorum,  Aberdeenshire  ;  Jame* 
son  mentions  a  crystal  from  this  locality,  which  weighed  nineteen  oimces.  The  tin  mines 
of  Scfalackenwald,  Zinnwald,  and  Ehrenfriedersdorf  in  Bohemia,  afford  smaller  crystals. 
Iq  the  Moume  mountains  small  limpid  crystals  occur  with  beryU  albite,  and  mica,  in 
drusy  cavities  in  granite.  Physalite  occurs  m  crystab  of  great  size,  at  Finbo,  Sweden, 
in  a  mnite  (quarry,  and  at  Broddbo  in  a  boulder.  One  crystal  from  this  locality,  at 
8tocl£olm,  weighs  eighty  pounds. 

Topaz  occurs  in  the  United  States  at  Trumbull  and  Middletowo,  Conn.,  and  Orowder'a 
Mountain,  K.  C.  At  Trumbull  the  crystals  are  abundant,  but  are  seldom  transparent, 
except  those  of  small  size ;  these  are  usually  white,  or  with  a  tinge  of  ffreen  or  yellow. 
The  large  coarse  crystals  are  sometimes  six  or  seven  inches  in  diameter,  but  are  deficient 
in  lustre,  and  nearly  opa<^ue.  They  are  associated  with  magnetic  pyrites,  mica,  and 
chlorophane ;  also  rarely  with  wolfram  and  tungstate  of  lime. 

Topaz  is  employed  in  jewelry,  either  of  its  natural  yellow  color  or  altered  by  heat. 
Tlie  variety  from  Brazil,  when  heated,  assumes  a  pink  or  red  hue,  resembling  the  Balas 
ruby.  The  finest  crystals  are  brought  from  Minas  Novas  in  Brazil  From  their  peculiar 
limpidity,  topaz  pebbles  are  sometimes  denominated  goutte9  tFeau,  The  coarse  varieties 
of  topaz  may  be  employed  as  a  substitute  for  emery. 

PYCNITE. 

Monoclinic,  Forchhammer ;  trimetric,  Hausmann.  Massive. 
Structure  compact  columnar.  Cleavage  oblique  transverse,  ac- 
cording to  Forchhammer;  transverse  like  topaz,  Hausmann,  who 
denies  that  the  oblique  divisions  are  a  result  of  cleavage. 

H.=7'6.  G.=3'49 — 3*54.  Lustre  vitreous.  Color  straw-yel- 
low, or  white  with  a  shade  of  yellow  or  red.     Translucent. 

Campotitwn. — According  to  Rammelsberg,  Si  Si,  with  one-seventh  of  the  oxygen  re- 
placed by  fluorine,  and  affording  the  detailed  lormula 

6[Al«  0»-f-Si  0^+[Al•F•-f  Si  P]. 

Analyses :  1,  Berzelius,  (Schw.  J.  zvi) ;  2,  Bucholz,  (Schw.  J.  i,  885) ;  8,  Forchham- 
mer, (J.  f .  pr.  Ch.  zxix,  zxx) : 

Si  XI  HF  (HF  corrected)* 

1.  Altenberg,    88*48        6100        8*84        {IT09)=9%21  (106-52),  Benrelius. 

2.  «  860  480  16-6,  6a  0-5=1010,  Bucholz. 

8.         **  89-04        61*25  18*48=108-77,  Forchhammer. 

K  Conected  for  later  atonic  weight. 

Forchhammer  deduced  for  the  species  the  formula  2  Al'  F'-f'^Sil*  Si*. 
B.B.  acts  like  topaz. 

From  the  tin  mines  of  Altenburg  in  Saxony,  Schlackenwald  and  Zinnwald  in  Bohemia, 
associated  with  quartz  and  lithia  mica. 

HAUYNE  FAMILY. 

The  species  of  the  Haiiyne  Family  are  monometric  in  cmtaUization, 
and  contain  chlorine  or  suiphoric  acid,  along  with  silica.  They  are  So- 
dalite,  Haiiyne,  Lapis  Lasoli,  Noseao,  Skolopsite,  and  Ittnerite. 
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Monometric.  In  dodecahedrons;  also  figures  4  and  5,  plate  1. 
Cleavage  dodecahedral,  more  or  less  distinct,    Also  massive. 

H.=5'5 — 6.  G.  2*20,  Vesuvius ;  2*289,  Ural ;  2'37,  Greenland. 
Lustre  vitreous.  Color  brown,  gray,  green,  and  sometimes  blue. 
Transparent — translucent.    Fracture  conchoidal — uneven. 


^ 


(7om;»on/fOA,— ]$ra*Si+82cl  Si+Na  Cl=SUica  8760. alumina  81-87,  soda  19-09, 
Qin  4*74,  dilorine  7*20=100 ;  or  silica  8760,  alamtna  81*37,  soda  25*47,  muriatie  acid 
7-41=l01*83. 

Analyses :  1,  Ekeberg,  rrhomsoo's  Ann.  Phil  i,  104) ;  2,  Thomson,  (Trans.  Royal  See. 
Edinb.  i,  890);  8,  D.  Borkowsky,  (J.  de  Pbys.  Ixxziii,  428);  4.  Arfredson,  (Jahresb.  ii, 
97) ;  5,  Hofouum,  (Fogg,  xlvii,  877) ;  6,  7,  Whitney,  (Fogg.  Ixx,  481) : 

Si        %         ^a      HCl     9e 

1.  Greenland,  86*00    82*00    2600    6*76    0*16=99*90.  Ekeberg. 

2.  •*  88-62    27*48    23-50    800    1-00, 6a  2*70,  ign.  2*10=98*80, T. 
8.  Vesuvius,                     44*87    23*75    27*60*  8*76    0*12=100,  Borkowsky. 

4.  «  88*76     86*60    26*28    6*80     =100*78,  Arfvedson. 

^'cS^So^  »2*04    24-47    7*30     —,  Oa  0*82=102-68,  Hofinwin. 

6.  Litchfield,  Me,  87*80    82*88*  28*86,  Ci  6*97, 4  0*69=101*60,  Whitney. 

4.  **  "  87*63    80-93    26*48, 9e  1*08,  rest  undetermined,  Whitney. 

•  With  Pe. 

The  sodalite  from  Greenland  fuses  with  difSculty  before  the  blowpipe.  The  sodalite  oi 
Vesuvius  forms  a  colorless  glassy  globule.    Gelatinizes  with  nitric  acid. 

Sodalite  is  met  with  in  CTanite,  trap,  basalt,  and  volcanic  rocks. 

Sodalite  occurs  in  Greenland  in  mica  slate,  along  with  feldspar,  hornblende,  and  eudia- 
lyte ;  at  Vesuvius  in  white  translucent  dodecahedral  crystals ;  massive  and  of  a  gra^ 
color  imbedded  in  trap  at  the  Kaiserstuhl  in  Brif^gau ;  also  near  Lake  Laach ;  in  Sici- 
ly, Val  di  Noto,  with  nepheline  and  analcime ;  at  Biiask,  Urals,  of  a  blue  color  in  gianite 
with  elaeolite  and  feldspar.  A  blue  variety  occurs  at  Litchfield,  Me.,  massive,  with  dis- 
tinct cleavage,  associated  with  eUeolite,  zircon,  and  cancrinite. 

LAPIS  LAZULL    Lasurstela    Ultramarine. 

Monometric.  In  dodecahedrons.  Cleavage  dodecahedral,  im- 
perfect.   Commonly  massive,  compact. 

H.=6-6.  G.=2-38 — ^2*45.  Lustre  vitreous.  Color  rich  Ber- 
lin or  azure-blue.     Translucent— opaque.     Fracture  uneven. 

09m/K>m/ton.~Analyse8 :  1,  Klaproth,  (Beit  i,  189) ;  2,  Gmelin,  (Schw.  J.  xiv,  829) ; 
8,  Varrentrapp,  (Pogg.  zliz,  516) : 

5i       9       ja     9e      Ca    ]$ra         fi 

1.  460      4*0     14*6      8*0     17*6    20  C  100=970,  KUproth. 

2.  49*        2*      11-        4*       16*       8*  —  Slg  2=9*2,  Gmelin. 

8.        45*60    6*89  81*76    —      8*62  9*09        012  Fe  086,01  0*42,  S  0*95=98*11,  V. 

Lapis  Lazuli  fuses  to  a  white  glass,  and  if  calcined  and  reduced  to  powder,  losea  its 
color,  and  gelatinizes  in  muriatic  acid ;  with  borax  it  efiervesces,  and  forms  a  colorless  glass. 

It  is  usually  found  in  granite  or  crystalline  limestones.  It  is  brought  from  Penk, 
China,  Siberia,  and  Bucharia ;  the  specimens  often  contain  scales  of  mica,  and  dissemioft- 
ted  pyrites.      On  the  banks  of  the  Indus,  it  occurs  disseminated  in  a  grayish  limnnffiw 

Tne  richly  colored  varieties  of  Lapis  Lazuli  are  highly  esteemed  for  costly  vases  and 
ornamental  furniture.  Magnificent  slabs  are  contained  in  some  of  the  Italian  cathedrala 
It  is  also  employed  in  the  manufacture  of  mosaics ;  and  when  powdered  constitutes  the 
rich  and  durable  paint  called  UUramarine.  An  artificial  ultnunarine  used  in  p*«w^"g 
poraelain  at  Meissner  contains,  aooording  to  Varrentrapp, 

8145*604,8  8  880,  Si  28*804,  Oa  O021,jra  21*476,  &  1*752,  S  1*686,  Fe  1*068,  a 
<ra<;«=98'786.  .  ^ 

This  artificial  ultramarine  eaoals  Uie  nitnre  m  brillianqr  of  color  and  pemMUMBCj, 
and  is  now  ezteosiyely  used  in  toe  arts. 
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HAt^TKE.    AmtOL,  MofUiceUi.    Bene^ne,  Neektr.    Mariilite, /2y/2o. 

Monometric.  In  dodecahedrons.  Cleavage  sometimes  distinct. 
Common  in  crystalline  grains. 

H.=&-^'5.  6.=2*4 — ^2*5.  Lustre  vitreous.  Color  bright  blue, 
occasionally  asparagus-green.  Transparent.  Fracture  nat-con- 
choidal — ^uneven. 

OM^Mm^iofi.— frA*3i+3SlSi+2Ca3  (Wbitoe^.Haajneof  Mi  AlbBiK>)=Silica82-46, 
flfammia  27*09,  Kme  9*88,  soda  16*49, 8ul]Mraric  acid  14*08.  AoalyBes  :  1,  Gmeliii,  (Schw. 
J.  z&T,  825,  XT,  1);  2,  Varrentrapp,  (Pogg.  xliz,  515) ;  3^5,  J.  D.  Whitaiej,  (Pogg.  Isc, 
481): 

Si        S         £1  U       t         fTa 

1.  Marino,        3548  12*39  18*87  12*00  15*45       — ,  Pe  116, HS  and  loea 845, G. 

9  iriaderm'g,  85*01  12*60  27-41  12*55       —      9'12,F6  0*17, 01  0*58,8  024,fi  6*2. 

=98*84,  Varrentrapp. 

8.         "  88*90  12*01  28-07  7*50       19*28=100*76,  Whitoey. 

4.         "  84*88  12*18  28*51  7*23       1857,  Pe  0*8 1=1 01 58,  Whitney. 

i.  Mt  AllMuio,  82*44  12*98  27*75  9*96      2*40  14  24=99*77,  Whitoey. 

Die  Haflyne  from  Niedermendig  giree  the  fonnola 

*ra*3i+33tlSi+]SraS,  2(Sra»Si+8XlSi+20aS), 

cwieaponding  to  a  oompound  of  1  Noeean  and  2  of  the  Albano  HaiiyDe. 

BLa  Haflyne  decrepitates  and  fuses  slowly  to  an  opaque  white  mass.  '  With  bonuc 
dhrresoes  and  forms  a  glass  which  is  yellow  on  cooling.    Qelatiniaes  with  muriatic  add. 

Hadyne  occurs  in  the  VesuTian  layas ;  also  in  the  vicinity  of  Borne,  in  baaalt  at  Nie- 
dsnneodig,  near  Andemach  on  the  Rhine,  and  in  peperino  at  Albano  and  Marino. 

NOSEAN.    Nosin.    Spinellane.    Haflyne,  in  part, 

Monometric,  like  Haiiyne.    Often  granular  massive. 
H.=5-5.    G.=2'25 — ^2*3.    Color  grayish,  bluish,  brownish ;  some- 
times black.     Translucent  to  nearly  opaque. 

Cbrnpon^iotk^-^a'Si-fsSlSi+^aS  (Whitney)  =Silica  36*65,  sulphuric  acid  7*94,  alu- 
mina 80*59,  soda  24*82=100.  Analyses:  1,  Klaproth,  (Beit  vi,  871) ;  2,  3,  Beigmann, 
(Bullet  des  Sci.  1828,  iii,  406);  4,  Varrentrapp,  (Pogg.  xliz,  515) ;  5,  6,  J.  D.  Whitney, 
(Pogg.  Ixx,  481) : 

:^a 

19*0,  Pe  2*0, 8  10,  fi  2  5=98*5,  Kkprotfi. 
16*56,  te  1*50,  fin  1*00,  HS  8*00=99*1 1,R 
12*24,  ^e  1*15,  Hn  050,  HS  1*50=99*59,  B. 
17*84, Fe  004,  01  0*65, 1^1*85— 99*22,  Var. 
28*12.  Pe  0*44,  Cl0-61,ign.  1*87=1 00*84,  W. 
22*97,  Pe  0*44  01  0*61,  ign.  1*87=10009,  « 

BlR  loses  ooknr  and  fuses  on  the  edges.  Qelatinizes  in  acids,  yielding  no  sulphuretted 
hydrogen. 

From  near  Andemach  on  the  Bhine,  at  Lake  Laacfa,  in  loose  blocks  consistmg  lai^ly 
of  aglas^  feldspar,  with  mica,  magnetic  iron,  and  occasionally  ciroon,  the  noseanoocuning 
in  caTities  in  thefeldspar,  in  small  grains  or  crystals ;  also  found  at  Bieden  and  Ydkers- 
^d  in  a  leudte  rock. 

SKOLOPSIT£,  Kobell,  J.  I  pr.  Ohem.  xlvi,  484. 

Massive,  imperfectly  granular. 

H.=5.  G.=2*5d.  Color  grayish- white,  pale  reddish  gray. 
Translucent  in  thin  splinters.    Rattier  brittle.    Fracture  splintery. 
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Com/M>n/um.->8(Ca,  ffa,  fig)^*+82l5i-f  fTaS.    Analysis  by  Kobdl,  (loc.  dt) : 

Si        XI    Ve,te  ]&a      6a       %     £:        fiTa       S 
41*18    15-42    2*49    0*86    16*48    2-28    1*80    10*06    409    with  7*78  of  aptkfite. 

B.B.  fusee  with  intmnesoenoe  like  idocrase,  and  fonns  a  shiniDg,  blebbj  greenish-wkile 
glaaa.  With  borax  dissolves  to  a  colorless  glass.  A  sulphur  readkn  with  soda  on  diar- 
ootL  ReactioD  of  dilori&e  with  salt  of  phosphorus  and  ozyd  of  copper.  A  tMoe  of 
water,  which  is  not  add.    In  muriatic  ada  eaoly  gelfttininw. 

From  Eaiserstuhl  in  Brisgau,  with  some  carbonate  of  lime  and  magnetic  iron. 

This  species  is  near  Noeean. 

ITTNERITE. 

Monometric.  Cleavage  dodecahedral.  Occurs  rgranularly  mas- 
sive. 

H.=5'5.  6.  =32*37 — 3*40.  Color  dark  bluish  or  ash-gray,  smoky 
gray.  Lustre  resinous.  Translucent.  Fracture  imperfectly  con- 
choidal. 

C^m/MMtrum.— Essentially  (JTa,  Oa)"  Si+8Sl3i-f  efi,  with  some  Kad,  and  CaB. 
Analyses  by  Qroelin,  (Schw.  J.  zxxvi,  74) ;  and  J.  D.  Whitney,  (Pogg.  Izz,  448) : 

Si         S        ;i^       Ai       ]Sra       & 
1.8402     2  86    28-40    7*27     1216     1 66,Fe  0  62,HClO*76,flandHS  10-76=98*8«,G. 
2.  85  69    4*62    29  14    5*64    12'57    1-20,  a  1-26,  fi  (loss)  9*88=100,  Whitney. 

Yields  much  wat«r  in  a  matrass,  in  which  it  difiiBrB  from  the  allied  spedet.  B.Bb  foMi 
easily  with  strong  intumescence  i^  evcAution  of  sulphurous  add  to  a  Uebby  opaque 
glass.    A  dear  glass  with  borax.    Gelatiniaes  perfectly  in  adds. 

Found  in  the  dolerite  of  the  Kaiaerstuhl  near  Frdbers ;  at  Sasbach  in  baaaltie  dole- 
rite  ;  and  at  Endingen  in  phonolitic  dolerite,  with  hon^ieDde,  pyrites,  titanic  iron,  and 
apatite. 


IV.  COMBINATION  OF  ALUMINA  WITH  MAGNESU. 


SPINEL,  W.  OeyUnite.  Fleonaste.  Sptnelle  Ruby.  Balas  Buby.  Ahnandme  BolMr. 
Rubioelle.  Oandite,  Bowman.  Zeilanit,  W,  iiumine  liagned^e  or  Spinelle,  M, 
AutomoUie.    Gahnite.  Dysluite.  Herdnite.   Erdttonite.    ChlorospineL    SapphiriM. 

Monometric.    In  octahedrons  and  related  forms,  figs.  3, 7, 9»  pi.  1, 
8+9, 17, 21,  and  8+9+17,  besides  other  forms.  Cleavage  octahedral, 
though  obtained  with  difficulty.    Compound  cirstals,  fig.  128|  pL  8 
composition  parallel  with  a  face  of  the  octahearon. 

H.=8.  6.=8'5— 4-9 ;  8'523,  Haid. ;  a  red  transparent  vaiie^ 
3'676,  a  black  variety,  Ceylanite  ;  3'91 — 3-95,  Hercmite;  4*1— 4*6, 
Automolite;  4*55,  Dysluite;  3*591 — 3594,  Chlorospinel ;  4*40^ 
Kreittonite.  Lustre  vitreous;  splendent — nearly  dull.  Streak 
white.  Color  red  of  various  shades,  passing  into  blue,  green,  yel- 
low, bfown,  and  black ;  occanoDallv  almost  white.  Transpaneat— * 
neariy  opaque.    Fracture  conchoidal. 
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Oomporitian^-^fSig,  jB'e,  Ca,  2b,  Md)  2L  Pure  qmel,  Mmetimes  ISg  j^l—Magneria 
t8i)8»  lUumina  '71'82 ;  but  the  mameoA  is  often  partljr  replaced  by  protooi^ds  of  iron, 
WBt,  or  mangemwe,  or  by  time ;  aod  the  alumina  sometimes  by  perozjd  of  iroo. 

AialjTMM :  1,  VaiMuelin,  (Scheer.  J.  d.  Ghem.  ii,  27) ;  2,  8,  Abich,  (Pogg.  zziu,  805) ;  4, 
BHBe]niB,(GehLN.J.d.Obem.yi,804);  6,  6,  Tliomson,  (Mia  i,  2U) ;  7,  Laugier,  (Mem. 
Mbh  Bi,  163) ;  6,  Desootils,  (J.  d.  M.  y,  421) ;  9,  a  Gmelin,  (Jahresk  iy,  156) ;  10—13, 
jUaUb, Ooc  at) ;  14,  Abidi,  (E.  V.  Ac.  H.  1842,  6);  15,  Scheerer,  (Pogg.  Izy,  294) ;  16, 
IV,  H.  Boie,  (Pogg.  1,  652) ;  18,  Ekebeig,  (Gehlen's  N.  J.  y,  418) ;  19,  20,  Abidi,  (loc. 
mLh  21,  TTwrneoii,  (Min.  i,  221) ;  22,  Kobell,  (J.  I  pr.  Oh.  zliy,  99) ;  28,  Zippe,  (Add. 
d.  Oh.  Q.  Pharm.  ly,  357) ;  23,  Stromejer,  (Untersuch.  i,  391) ;  24^  Zippe : 

L  Ooniaininff  Mcgnena,  Lime  or  JroA. 


1.  Oeylon,  red, 
t.       -        « 
t.  Aker,  blue, 

w*  ffiitfilfiTn,  a.  J^  green, 
C  Amity,  N.  T. 

7.  Oejlon,  Ceylanite, 

8.  « 

AM  M 

la  Ural,  Ple<ma9te, 

11.  Monaooi, 

IS.  Vesoyius, 

18.  laerwieee, 

14  YeBuyiiu, 

15.  Arendal, 

18.  ITral,  Chloroepinel, 

17.     - 


M 


M 


SI 

8600 

69-01 

68-94 

72-26 

73-81 

61-79 

66-0 

68- 

67-20 

66-27 

66*89 

67-46 

59-66 

62-84 

65-17 

64-18 

57-34 


Mg 
8-50 
26*21 
25-72 
14-68 
18-68 
17-87 
18-0 
12- 
18-24 
17-58 
28-61 
25-94 
17-70 
24-87 
17-65 
26-77 
27-49 


Ca 


^e 


4-26 


0-27 


Or  5-25«99-75,  Vauq. 
0-71    ^  110,  Bi  2-02=99^5,  Ab. 
8-49    Bi  2  25=100-47,  Abidi. 
"  5-48b96-62,  B.  and  H. 
«  5-62=99-98,  Tbomaoo. 
CaO  2-80,  fi  0-98=99-60,  T. 
Pe  16-5,  Bi  2H)=98-5,  Lang. 
"    16-0,    •*  2=98,  Desootih. 
Bi  3-15=99-1  l,Gmdia 
2-60=99-82,  Abieh. 
1-28=99-80,  AbidL 
-  2-88=100-84,  Abich. 
"  1-79=99-17,  Abich. 
3-87    9e  6-15,  Bi  l-88«99-56,  A. 
18-88    Bi  5-09,  An  2-71=98-95,8. 

3Pe  8-70,  Cu  0-27=100-14,R. 

14-77,  •*  0-62=^100-22,  B. 


20-51 

18-97 

8-07 

5-06 

19-29 


u 


U.  Containinff  Oxyd  of  Zinc, 


18.  Fahlon,  Avtomolite, 

19. 

80.  North  America, 


60-00 
55-14 
57-09 


5-25, 
2-22, 


«t 


(I 


81.  Steriing,  N.  J.  DyduiU,  80-49 


88.  Bodemnais,  KreiUonite,  44*66    805,   Ca  1*30, 


-,  An  trace,  2di  24*25,  Bi  4-75, 9e  9*25=98-25,  S. 
80-02,  «  8*84*  «*  5-85=100-10,  A. 
34-80,"  1-22,  ^0  4-56=99-88,  A. 
16-80,  «  2-97,  fi  0-40,  Fe  4198= 
100-19,  ThomaoD. 
24*00, 9e  16*68,  insoL  10-=99'64, 

Kobell 


trace, 
trace, 
7-60, 


u 


« 


IIL  Sapphirine,  Ifereimte. 

83.  Greenland, Sapphirine,   63106  1685,  Ca  0-88,  te  3-92,  iKn  0*53,  ign.  0*49,  Bi  14*5 

~~99*78  Str 
84  Bohemia,  Hercinite,        61*17      2-92,  te  35-67=99*76,  Zippe. 

Avtomolite  (or  gahoite)  is  a  xinc-spinel — Zn^\ ;  color  dark-green  or  Uack.  Berei- 
mte  is  an  iron  &pinel=f'e2^  Ceylantte  (or  pleonaste)  is  an  iron  and  magnesia  8pinel= 
(Ag,  ^e)SL  Dysluite  is  a  zinc,  manganese,  and  iron  spinel ;  color  jeUowish-brown  or 
grajish-brown  *,  (2n,  JJIn)  (^  Pe).  Sapphirine  is  referred  to  spinel  by  Kobc^ ;  color 
pale  blue ;  G.=8'428 ;  translucent.  See  description  farther,  page  820.  Chloroepinel  (6. 
Bote)  is  a  grass-green  spinel  from  Slatoust  *  Mg(£lJ^e).  For  the  Kreittonite,  a  blade 
spinel,  Kobell  -writes  the  formuU  2n£-f>FePe,  or  {2ii,  fe)  (£1,  Pe),  and  corrects  iSbm 
analysis  as  regards  the  iron  as  follows  : 

XI 49-73,    Pe  8-70,    Zn  2672,    ^e  804,    fig  841,    iia  1*45=98*05. 

BJB.  alone  infusible ;  the  red  varieties  change  to  brown,  and  eyen  black  and  opMU6b 
as  the  temperature  increases,  and  on  cooling  become  first  green,  and  then  nearly  ocuor- 
less,  and  at  last  resume  their  red  color.  Fuses  with  difficulty  with  borax,  but  somewhat 
more  readily  with  salt  of  phosphorus.  The  black  yarieties  yield  a  deep  green  globule, 
owing  to  the  large  amount  of  iron  they  contain.  The  sine  yarieties  afiord  with  soda 
or^d  of  zinc. 

The  specimens  of  this  species  haye  been  denominated,  according  to  their  colony  as  fol- 
lows :  toe  name  pieonatte  has  been  applied  to  the  Uack  yarieties ;  epincUe  ruim  to  tho 
scarlet ;  baUu  rwf  to  the  rose  red ;  ruMcelU  to  the  yellow  or  orange-red ;  and  olnoii- 
dine  ruby  to  the  yiolet  colored.    The  oriental  ruby  beloogs  to  the  species  sapplore. 
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SpiiMl  oeenrs  fanbedded  m  gramilHr  fimestoDe,  aad  wi^  ademoag  iptr  in  Mrpwtine 
and  gneiM.    It  abo  oocopies  the  caTities  of  nAmaae  rodnL 

In  Cejko,  Suun,  and  other  eastern  coontriea*  it  oocnrs,  of  beaotifiil  colon,  in  roOad 
pebbles  in  the  diannela  of  riTera.  Tlie  jdeonaste  Tarie^  is  fbond  at  Oandy,  in  (kfUm, 
and  hence  was  called  Obiuiffe,  hj  Booraon.  At  Aker,  in  Sudermannknd,  Swedeo,  il  is 
loond  of  a  pale-Une  and  pearl-gra^  color,  in  primttiye  limestone.  Small  falaek  cryatala 
of  splendent  histre  occur  at  yesnmis,  in  the  andent  scoria  of  Ifoont  8omma»  assoaaftad 
with  mica  and  idocnMe ;  also  imbedded  in  compact  gehlentte,  at  Mboaoni  in  the  9^ 

From  Amitj,  N.  Y^  to  Andover,  N.  J.,  a  dwtanoe  of  abcrat  thirty  mOea,  is  a  region  of 
grannlar  limestone  and  serpentine,  in  which  localities  of  spinel  aboond.  At  Amity,  crys* 
tals  are  occasionally  foond  sixteen  inches  in  diameter ;  and  one,  collected  by  Dr.  Heron, 
wagJM  forty-nine  pounds ;  it  is  in  three  pieees  and  contains  cavities  stndded  with  cryslali 
of  corandnm.  They  occur  of  Tarious  shades  of  green,  black,  brown,  and  less  onmmonly 
red,  along  with  cfaondrodite,  and  other  minerals.  A  mile  southwest  of  Amity,  on  J.  Lay- 
ton's  furm,  is  one  of  the  most  remarkaUe  localities'^  also  on  W.  Raynor's  hm,  a  mile  to 
the  norUi :  another  half  a  mile  north,  affording  grayish-fed  octahedrons ;  and  otlien  totiie 
south.  Localities  are  numerous  about  Warwick,  and  also  at  Monroe  and  Cornwall^  tboqgh 
less  fiiYorable  for  exploration  than  those  at  Amity.  Franklin,  N.  J.,  affords  crystals  of  Tait- 
ons  shades  of  black,  blue,  green,  and  red,  which  are  sometimes  transparent,  anda  blnidb- 
green  ceylanite  variety  here,  has  the  lustre  of  polished  steel ;  NewtMi,  N.  J.,  peari-grqr 
crystab  along  with  blue  corundum,  tourmaline,  and  rutile ;  Bryan,  red,  brown,  green,  and 
black  colors,  along  with  chondrodite.  At  Sterlinp^,  Sparta,  and  Vernon,  N.  J.,  are  other 
localities.  Light  blue  spinels  occur  sparingly  in  limestone  in  Antwerp,  Jeffiersoo  Col,  N. 
T.,  two  and  a  half  miles  south  of  Oxbow,  and  pink  and  reddish-brown  in  Gouremev; 
two  miles  north  of  Somerville,  St  Lawrence  Ga  Green,  blue,  and  occasionally  red  itt 
rieties  occur  in  eranular  limestone  at  Bolton,  Boxborougfa,  Chelmsford,  and  littlsioiv 
Mass.  Soft  octuiedral  crystals  occur  in  Warwid:,  which,  according  to  Beck,  are  spMb 
permeated  with  steatite  or  serpentine,  (Min.  N.  T.,  p.  816).  They  have  been  conaMned 
pseodomorphs.    Good  spinel  occurs  in  ^mgess,  Canada. 

Tlie  auiomolUe  occurs  in  talcose  slate  near  fUilon  and  elsewhere  in  Sweden.  The 
^dttite  is  from  Sterling,  N.  J.,  idong  with  frranUinite  and  troostite.  KreitUmiU  is  from 
KMlenmais ;  and  Mcrotoind  from  Slatoost 

Hw  fine  ccUored  spinels,  when  of  large  size,  are  highly  esteemed  as  gems. 

KoTX.    Tlie  minerals /rafiJk/tm<«,  magnetic  tnm,  and  ekrmme  iron  belong  to  the  qpinal 
aeries,  each  being  composed  of  equal  parts  of  protozyds  and  peroxyds. 
Franklinite=<Zn,  Fe),  (fto,  9e). 
Magnetic  iron=^e  9e. 
Chromic  iron»(^e,  iHg)  (^,  £l). 
These  species  are  deecnbed  under  Iron. 

THRNERITE,  i>«y,  Ann.  of  PhiL  xviii,  241. 

Monoclinic.    M  :  M=960  10',  P  :  M= 
99°  40';  M  :  e=I38°  6',  M  :  «=131°65', 
P:e=I33°  50'.      Cleavage  parallel  with 
both  diagonals  of  the  prism,  one  more  per- 
fect than  the  other. 

H.  above  4.  Lustre  adamantine.  Streak 
white  or  grayish.  Color  yellow  or  brown. 
Transparent — ^translucent. 

OompomtUm. — ^Acoordinff  to  Children,  it  contains  alumina,  lime,  inainiesia»  and  a  fitib 
iron ;  and  it  differs  from  sjSiene,  of  which  it  has  been  considered  a  variety,  in  contaioii^ 
very  little  silica  and  no  titanium.    It  requires  further  examination,  in  order  to  detenniM 


its  place  in  the  system. 
Aeoom 


Looompanies  quarts,  albite,  feldspar,  crichtooite,  and  anatase,  at  Mount  Sorel  in  Dio- 
phinl  It  was  distinguished  by  Levy,  and  named  in  honor  of  Mr.  Tomer,  in  wboae  oollao> 
tion  it  was  first  found. 


S 
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V.  COMPOUNDS  OF  GLUCINA. 


BSRYL.  Emerald   Aqaamarine.   Smangd.   Emeraude,  if.   Davidwoite,  jRidlarilmk 

Hexagonal.     Figure  125,  pi.  2,  and  the  annexed.     M  :  e»119^ 

1  2 


M 


M 


Hftddun,  Ct.  BibOTliu 

63',  P  :  e=160°  6',  M  :  e"=139°  1',  P  :  e"=130o  5^.  Cleavage 
basal ;  lateral,  indistinct.  Occasionsdly  coarse  columnar  and  large 
granular. 

H.=7-5 — 8.  G.=2-732,Haidinger, emerald;  2678, apple-green. 
Lustre  vitreous ;  sometimes  resinous.  Streak  white.  Color  pale 
green,  emerald-green,  passing  into  light-blue,  impure  yellow,  and 
white.  Transparent — subtranslucent.  Fracture  conchoidal,  un- 
even.   Brittle. 

aMvi|M>tt7ioi».~]^*Si*+^Si*=Silica  67*41,  alumina  18-75,  glncina  18-84{=100.  An- 
aljMs :  1,  Klaproth,  (Beit  i,  9) ;  2,  Du  Menil,  (Schw.  J.  tttit,  487) ;  2,  Berzelitis,  (Schw. 
J.  zri,  265,  277) ;  4,  5,  C.  Omelin,  (Pogff.  1, 180) ;  6,  Klaproth,  (Beit  iii,  215) ;  7,  8,  Mo- 
berg,  (Acta  Soc.  Sci.  Fenn.  ii,  71) ;  9,  Sihlieper,  (Ramm.  2d  Sapp.  24) : 

9e        'be 

0-60  15-60=99-80,  Klaproth. 

100  14-60,  Ca  0*60=99-50,  Du  MeniL 

0*72  1313,  Ta  0-72=100-52,  Benelim. 

0-24  18-89=10016,  Gmelia 

18-51=98-68, 

1  -00  1 2-50  ^r  0-80,  Ca  0-25=98-80,  Kkproth. 
1-497  12-747,  Ta  0-280=98-848,  Moberg. 
8-026  12-749,  Ta  0102=99-006.      ** 
15-41,  Sig,  Ca  1-64=101-05,  Schlieper. 

Hie  old  atomic  weight  of  glucinii,  962,  giyes  the  formula  SeSi^+^^^i* ;  (uod  474*24 
givee  (^e+i3tl)Si*,  or  (fie,  3tl)gi«. 

B3.  alone  unchanged  or  becomes  clouded ;  at  a  high  temperature  the  edges  axe  roond- 
ed,  and  ultimately  a  vesiccular  scoria  is  formed.  Glass  with  borai,  clear  and  colorless 
for  beryl,  a  fine  green  for  emerald.  Slowly  soluble  with  salt  of  phosphorus  without 
leaying  a  siliceous  skeleton.  A  yellowish  variety  from  Broddbo  and  Finbo  yields  with 
soda,  traces  of  tin. 

Emerald  and  beryl  are  Taricties  of  ihe  same  species,  the  former  including  the  lidb 
green  transparent  specimens,  which  owe  their  color  to  oj^d  of  chrome,  the  liSter  those 
of  other  colors.  They  were  first  united  in  one  species  by  Wallerius.  The  finest  emeralds 
are  found  in  a  yein  of  dolomite,  which  traverses  a  hornblende  rock  at  Muso^  near  Santa 
F^  de  Bogota,  in  Grenada.  A  perfect  hexagonal  crystal  from  this  locality,  two  indies 
long  and  about  an  inch  in  diameter,  is  in  the  cabinet  of  the  Duke  of  Devonshire.    It 


§i 

£1 

1.  Siberia,  Beryl, 

66-45 

16-75 

2*        "         •' 

67-00 

16-50 

8.  Broddbo,  '* 

68-35 

17-60 

4.        *         " 

69-70 

16-88 

5.  Limoges,  " 

67-54 

17-68 

6.  Smerald, 

68-50 

15-75 

7.        «        Finland, 

67-369 

16-465 

8. 

66-615 

16-514 

9.        "        S.  Amer.  69-51 

14-49 
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wMtm  8  ot.  18  dwtL,  and  tfaoagfaeontaining  numerous  flawB,  and  ffaerefm  bat  partiallT 
fit  for  Jeweliy,  has  been  yalued  at  150  goineaa.  A  more  splendid  specimen,  tbcmgn 
somewbat  smaller,  weufaing  but  6  os.,  is  in  tbe  possession  of  Mr.  d^pe,  of  Iiopdon. 
It  cost  £600.  Kmeralos  of  less  beautj,  bat  modi  laiger,  occor  in  Siberia.  One  speci- 
men in  tbe  Royal  c(dlection  measures  14^  inches  long  and  12  broad,  and  wei^  16( 
pounds  troy ;  another  is  ^7  inches  long  and  4  broad,  wod  weig^  6  pounds  tror.  Moant 
Zaldn»  in  Upper  Sgypt»  a£Ebrds  a  less  distinct  Tariet^,  and  was  the  only  localtty  i^ich 
was  known  to  the  ancients.  Other  localities  are  Oanjargum  in  Hindostan,  and  SaUNSg^ 
i^iere  it  is  imbedded  in  mica  slate. 

Pliny  speaks  of  the  finest  beryls  as  those  **  qui  viriditatem  pari  maris  imttantnr,*— 
green  like  the  sea, — and  crystals  of  dear  shades  of  sky-blue,  or  mountain-green,  are  hence 
termed  aquamarine.  This  variety  is  found  in  Siberia,  Hindostan,  and  BraxO.  In  SQm- 
rift  Uiey  occur  in  the  granite  district  of  Nertsdiinsk,  and  in  tbe  Uralianand  Altai  ranges 
of  Sibnia.  They  have  been  obtained  exceeding  a  foot  in  length ;  they  are  oommooly 
very  deeply  striated  longitudinally.  The  most  splendid  specimen  of  this  varie^,  ef 
which  we  mive  any  account^  belongs  to  Don  Pedro.  It  approaches  in  sise,  and  also  form, 
the  head  of  a  calf,  and  exhibits  a  oystalline  structure  only  on  one  side ;  the  rest  is  water- 
worn.  It  weighs  225  ounces  troy,  or  more  than  18|  pounds.  Tlie  specimen  is  perfectly 
tnmsparent,  and  without  a  flaw ;  its  color  is  a  fine  pale  bottle-green.  Less  dear  crys- 
tals of  beryl  occur  at  the  Moume  mountains,  Ireland,  county  Down ;  rarely  at  OaiiQgo- 
rum  in  Aberdeenshire ;  at  Limoges  in  France;  Finbo  and  &oddbo in  Sweden ;  Bodeo- 
mais  and  Rabenstein  in  Bavaria,  tin  mmes  of  Schlackenwald,  and  elsewhere. 

Beryls  of  gigantic  dimenaionB  have  been  found  in  the  United  States,  at  Acworth,  K. 
H.,  and  Royi3ston,  Mass.  One  hexagonal  prism  from  the  former  locality  weighed  240 
pounds,  and  measured  four  feet  in  length,  with  the  lateral  fiaces  5i  inches  across;  ill 
color  was  bluish-green,  except  a  foot  at  one  extremity,  whidi  was  dull  green  and  yeOow. 
Other  crystals  have  a  honey  or  wax-yellow  color.  At  Boyalston,  one  crystal  hsia  faasn 
obtamed  exceeding  a  foot  in  length.  The  smaller  prisms  are  often  limjHcC  and  a  varialf 
of  a  yellowish  cdor  forms  a  gem  resembling  dursolite;  the  colors  are  mostly  aqnama- 
rine,  grass-green,  and  ydlowiah-green.  The  locality  is  in  the  southeast  part  of  Koyal^ 
too,  near  the  school-house,  on  the  land  of  Mr.  Olarke;  the  best  crystals  are  imbeddad  in 
qoartc  At  Barre,  Mass.,  there  is  a  similar  locality,  though  less  remarkable ;  also  al 
Pearl  Hill,  in  Fitchbuig,  Goshen,  and  Chesterfield,  Mass.  At  Compton,  N.  H.,  the  beryla 
are  as  fine  as  at  Royakton.  Albany,  in  Maine,  and  Norwich,  a  few  miles  above  BetiSsI, 
towards  Waterford,  afford  fine  large  beryls  with  green  and  black  tourmalines ;  crystela* 
often  burge,  are  also  obtained  at  Streaked  Mountain,  with  black  tourmaline  and  mica; 
at  Bowdoinham  and  Topham  of  a  pale  green  or  yeUowish-white  color  in  veins  of  gxaphis 
granite ;  at  Geor^^etown,  Parker's  Island,  at  the  mouth  of  the  Kennebec ;  at  Wilmolk 
N.  H.;  in  interestmg  crystals,  with  modified  terminations,  (fig.  1),  at  Haddam,  Oona,  in 
a  feldspar  vein  in  gneiss,  on  the  east  side  of  the  river ;  the  crystals  are  limpid  at  the 
extremity  for  about  a  twelfth  of  an  indi,  as  indicated  by  the  dotted  line  in  ng.  1 ;  the 
chrysoberyl  locality  affords  less  interesting  specimens ;  also  the  Middletown  feldqiar 
quarry,  and  the  granite  of  Chatham,  near  the  cobalt  mine.  At  Monroe,  Conn.,  beryl  oo> 
curs  in  a  granite  vein,  and  the  crystals  often  consist  naturally  of  several  pieces  sepaiwtad 
by  plates  of  quartz,  (fi^.  80,  p.  81)^  Crystals,  sometimes  ten  or  twdve  inches  in  loogtfi, 
and  an  inch  and  a  half  m  diameter,  occur  with  black  tourmalines  at  LeipervUle  and  Onea- 
ter,  Pennsylvania,  Delaware  Oa;  also  less  interesting  at  Mineral  HiU. 

The  emerald  is  supposed  to  derive  its  color  from  the  presence  of  a  minute  Quantify  of 
oinrd  of  dirome,  ana  neryl  from  oxyd  of  iron.  This  spedes  affords  some  of  the  most 
splendid  ornaments  to  tlie  cabinet  of  the  mineralogist  Hie  emerald  is  among  the  ridi- 
est  of  gem& 

The  Goehenile  of  Shepard,  (ShepanTs  Min.  2d  ed.,  148),  is  beryl  from  Godien, 
It  was  previoasly  described  by  ShqMrd  as  phenadte. 


^ 


mJCLASE,  E.    EnklM,  W. 

Monoclinic.    M  :  T=108'^  53';  e:e(overT)=  .. 

IWM';  T  :e=147°25',Levy.    Cleavape highly      jf'^^- 
perfect  parallel  to  P ;  leas  distinct  paraller  with  M    fi^^ 
andT.  ' 

H.=7-5.  G.=2-907,  Lowry  ;  3-098,  Haidinger. 
Lustre  vitreous.  Color  pale  mountaio-green,  pass- 
ing into  Uue  and  white ;  streak  uQ  colored.  Trans- 
parent ;  occasionally  gubtransparent.  Fracture 
oonchoidal.     Very  brittle  and  fragile. 

Oba^MitfMNiw— S&e^i-{-Xl*Si=9mcB  4S-6S.  ■Immn*  8340,  glnci- 
M3S-«3=10a    AnalTsis  by  BeraeUoB,  (Scfaw.  J.  zxrii,  13): 


^ 


Si  tB-SS,         ±1  30-06, 
EB.  strmsl^  heated  it 


imeLif 


Pe  2-22,        &  31-78,        Sn  IH0=«fr*8. 
■nd  becomes  wbite,  tlirowa  oat  paints,  lad  melts  to  » 


cleu-  gluB.    A  silica  sketeton  vith  salt  of  pluiepban».    BeoomM  elec- 
fewblf  (HcticD,  uid-vhrai  once  excited,  relkJns  Hub  prnpert;  for  ssTerml  homv, 

BnoAM  vas  first  brought  from  Pern ;  but  the  Bpeameae  -were  probkbl;  from  BnuS, 
irta«  it  hM  since  been  obtUDed  in  the  nunii^  dietiifrt  of  VHIs  Rica.  It  ocoun  in  dilo- 
ilte  ilate  resting  tm  ssndatooe.    BoHCchi  anggeets  a  relatiao  betveeo  this  speciea  and  eps- 

w  an  sgreeahle  and  imifbnn  color,  azid  viQ  receiTe  a  high 
tn  onuuneotal  itoDC^  oa  accoont  of  its  liJIIliiiMW     Hw  ptop- 
8r^  lad  Haflj  to  give  it  the  oune  it  bevi,  frcnn  ri,  Mfi'y,  and  (Uw,  (o  bnak. 

PHEirAOITE:.    Fheoakit,  Nor6a^am,  £.  V.  Ac  fi.  1SS3,  p.  ISO,  and  Pogg.  zzxi,  ST. 

Rhombohedral.  R  :  R=llfi°  SS*,  Nordenski6td,  fi^.  109,  111, 
•od  119,  pi-  2 ;  also  the  three  combined ;  also  in  six-sided  raisms 
terminated  by  hexagonal  pyramids,  more  or  less  modified ;  x  :  t~ 
147°  43^'.  Crystals  often  compound  in  the  direction  of  the  axis. 
Cleavage  rhombohedral. 

H.=8.  G.=2-969.  Lustre  vitreous.  Colorless;  also,  bright 
wine-yellow,  inclining  to  red.  Transparent — opaque.  Fracture 
similar  to  that  of  quartz. 

aMV<MM«<i^-&e'Si=SiIica   64-90;  glndiia  W10=loa     Ajudyies:    1,   HartiraH, 
{Fogg,  xxjd,  67) ;  S,  Bischof,  (Pogg.  zziiT,  636) : 
1.  ITnJ.        Si  eS'U        &  44-47 
3.  FtamoD^       E4-400  4G-Sel 

BlB.  aloiM  remains  unaltered  ;  vith  borax  fusei  with  extreme  sknmeM,  imlen  pnlTer- 
tatdttoatranapamitglaB.  With  soda  aflbrds  awbiteeoamel;  adding  more,  intumesoM 
and  beoomes  infusiUe.    Not  Uoe  with  oobalt  salation. 

Occnr*  with  emerald  in  niot  ■!«(«,  in  Fntn,  86  veitt*  from  Katherinenbuig,  in  tfat 
nmen  mMuitaioB,  UiaU,  irith  lopMHtdgTaeofsldapBr;  alsoinbigU;  modified  cjjilal^ 
•oempimedl^qDMtaiiti  tbebrovniroDoreof  Fnmcot  It  wm  aamed  fromfiret,  4 
dic*ra«r,  m  illorfaD  to  iti  bkTing  bewBiiatakMi  to  qnarta. 


DCaCtlFTIVI  MlltlBALOOT. 


OHRTSOBEBYL.    CTmoptuuie,  H.    Ktuoberil,  W.    Alexudrita. 

Trimetric.      2  :  «=120°  7'.  «:e  (adjacent  planes) =11««  46', 


6=182°  55'.     CleaT- 
Compound  crystida: 


N.  Y. 

fi  :  e' 125°  20',  a  :  a=139='63' and  85°  50', 
age  parallel  to  S ;  less  distinct  parallel  to 
fils.  3,  4,  5,  6. 

H.-8-5.  G.=35— 3-8;  3-597,  Haddam ;  8-733,  Brazil ;  3-689, 
Ural,  Rose.  Lustre  vitreous.  Color  asparaeus-greeD,  grasa-green, 
emerald-green,  greenish-white,  and  yellowish-green :  sometimei 
raspbeny  or  columbine-red  by  transmitted  light.  Streak  uncolored. 
Transparent — translucent.  Sometimes  a  bluish  opalescence  inter. 
nally.     Fracture  conchoidal,  uneven. 

OMpafMnt.— &«£=AInmiiuBO^,g1iiem«ie-7e=:100.  SeSi*, with glMmu 4M-M. 
u  adopted  m  Baneliui'i  Ute  l»blM.  AnKljM :  1,  Bergenuum,  (de  ChiTaotx  Sim.  OH- 
tiiw.  ISiS) ;  S,  'DranaoD,  (Hin.  i,  400) ;  3,  1,  e,  Awdajew,  (Pogg.  Iti.  1  IB) ;  6,  T,  $.  D«- 
Vmot,  (Ann.  Cb.  EliTi.  [8],  «ii,  I7S) ;  •,  aejbert,  (Am.  J.  Sou  nii,  lOE,  wkl  tmm.  Ab. 
IliiL  Sod.  niiUd.  il,  11«): 

XI  Be  »» 

1.  Tl-OlO    lS-005    8'41S,  fi  S-StO,  Bi  9180,  ign.  O-eit-iM-VW,  Bw. 

t.  Bnnl,  76-76!    17'7>1     4-4«4,  ign.  0-480=9e'617,  'numncL 

I.      ••  78-10      17-M      4'47=100-ai,  Avdcjow ;   0.  8-7387. 

^     "  7OT1      IWM      >-47=l«>«4, 

18-98      IS-OS      S-13,  &0-S6,  On  Htd  1%  0-i9=:I00-71,  A-* 
Ot,     IS-Ol       lB-41       — ,  Vb  4'Sl, qnvts  0-49=»»4S,  Damoar. 

74-84      !««       ,  "    MS,      "       S-91=9»-8I, 

7B«      17-48       ,  "   4-OJ,     "       fr9fc=»8-»8, 

7M        15-8        S'4,  Ti  1-0,  Si  4-0,^11.  0-4=98-!.  Beybot 


If 


6LU0INA.  8T7 

BL&  alone  mudtered ;  with  toda,  the  farfiioe  is  merelj  rendered  duU  With  borax,  or 
■aH  of  photphoma,  fuses  with  great  difficulty. 

Chry]iioberjl  occurs  in  BrasQ,  and  also  Ck^lon,  in  rolled  pe)>ble8,  in  the  aQuTial  depos- 
iia  of  riYera ;  also  in  the  Ural  in  mica  sh^  with  beijl  and  phenadte ;  this  vanafy, 
wkadk  is  of  an  emerald-green  color,  and  cdlimibine-redbjr  transmitted  light,  has  been  ealled 
AUxandritf,  It  is  supposed  to  be  colored  by  chrome  and  to  bear  tlM  same  relation  to 
eonmion  chrysober jl  tnat  the  emerald  does  to  beryL  At  Haddam,  Ct,  it  occurs  in  srsn- 
lie  trayendn^  gneiss,  and  is  assodated  with  tourmaline,  garnet,  beryl,  automolite,  and  col- 
uibite.  It  IS  found  also  in  the  same  rock  at  Greenfiela,  near  Saratoga,  N.  Y.,  aocompa- 
niad  br  tourmaline,  garnet,  and  apatite,  and  interesting  figures  of  crystals  have  be«i 
pTcn  by  Beck,  in  his  Report  on  the  Mineralogy  of  New- York,  (p.  876),  from  which  the 
laai  tiiree  of  the  above  are  copied. 

When  transparent  and  free  from  flaws,  and  of  sufficient  siae,  chrysoberyl  is  cut  with 
flwets,  and  fonna  a  beautiful  yellowish-green  gem.  If  opalescent,  it  is  usually  cut  en 
ffflDoeaofi* 

Ckni9dberyl  was  so  named  from  xfv(>  gMm^  fia^XXtt,  beryl.  This  name  was  em- 
ployed by  the  ancients  for  a  different  mineral,  which  possiUy  was  chrysopraae.  The 
name  Oj^nophane,  from  «^^a,  wove,  f  aivw,  io  appear,  alludes  to  a  peculiar  opalescence  it 
sometimes  exhibits. 

LEUOOPHANE,  Emark,  Bene.  Jahresbericht,  xx  and  xxL    Leucofanite. 

Triclinic  ?  Cleavage  imperfect  in  three  directions.  Usually 
massive  and  columnar. 

H.=3'5— 3*76.  G.=2'974.  Lustre  vitreous  on  a  cleavage  sur- 
face. Powder  white.  Color  pale  dirty  green  to  deep  wine-yellow. 
Thin  fragments  transparent  and  colorless.  Powder  phosphores- 
cent    Electric  when  heated.  • 

CM^x»M<tbi».--NaF+(k^i'+^^i===Silica  45*69,  lime  2811,  glncina  12*48,  sodinm 
7*60,  flnorine  610.    Analysis  by  Erdmann,  (K.  Y.  Ac  H.  f  1840) : 

S  47-88,      Ca  25-00,       Be  11*51,      ifiDi  1*01,      Nar59,      K  0*26,       F  6*17=99-86. 

B.&  fuaes  to  a  clear  violet  glass,  which  becomes  clouded  on  cooling.  With  borax  it 
foMs  easily  to  an  amethystine  glass ;  with  salt  of  phosf^iorus  dissdyes  except  a  skeleton 
of  silica.    Gires  the  reaction  of  fluorine. 

Leooophane  occurs  in  syenite  with  albite,  eheolite,  and  yttrotantalite,  on  a  small  rodry 
idet  near  the  mouth  of  the  Langesundfiord  in  Norway,  where  it  was  found  by  Esmark. 
It  lesembles  somewhat  a  light  green  variety  of  apatite. 

Hie  name  leuoophane  is  from  Xtwos,  toAito,  and  f  acvw,  to  appear, 

HELVIN,  W,    Tetarahedral  Qamet 

Monometric,  tetrahedral,  figs.  30  and  32,  pi.  1.  Cleavage  octa- 
hedral in  traces. 

H.=6 — 6-5.  G.=31 — 3*3;  3-216,  Breithaupt.  Lustre  vitreous,  in- 
clining to  resinous.  Color  wax-yellow,  inclining  to  yellowish-brown, 
and  siskin-green ;  streak  uncolored  Subtranslucent.  Fracture 
uneven. 

OompoiUion,'~B(&n,  "be,  ^e)*3i4-finMn ;  or,  with  the  old  atomic  weight  of  gludna, 
(Se,  l^)^i*H-8&n^ii+8MnS=SiUca  85*68,  gludna  9-90,  peroxyd  of  iron  10*06,  protoK- 
yd  of  manganese  27*68,  sulphuret  of  manganese  16*88. 

Analyses  by  Qmelin,  (Pogg.  iii,  58): 

Bi  88*26,    fie  and  some  3^  121>8,    iSbi  81*82,    Mn  14*00,  t'e  6*66,    ign.  llSssQ^-Sf. 
«  86-27,      •*  8K)26,         "     1*45,      **    29*84,      •*    14'00.    «    7-99,      •*    1*16=97*27. 
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B3l  on  duurooal  funei  with  intemesoeooe  in  the  reducing  flame,  to  a  yellow  opsqne 
globule.    With  borax  gives  the  reaction  of  mai^ganese. 

Ooecmin  goein  at  SdiwaiTMnbefg  in  Saxonj,  aiedated  with  garnel,  qnarti^  flner,  and 
caleipar;  at  Breitenbmnn,  Saaonj ;  .also  at  Hortebnlle,  near  Modmn,  in  Norway.  It 
waa  named  by  Werner  in  aUnaion  to  its  yellow  odor,  from  ^Xtt,  th§  ivn. 


VI.  SILICATES  OF  ZIRCONIA,  OF  YTTRIA,  AND  OF 
OXYDS  OF  CERIUM  AND  THORIUM.* 


EUDIALTTE,  Strometfer,    Eudyalite,  improper  oHkography, 

Rhombohedral ;  R  :  R=730  40',  and  106°  20', 
Levy ;  73°  30',  and  106^  30',  Miller ;  R  :  c= 
143°  10',  R  :  a=  112^33',  R  :  a'=  143^44',  a :  e 
=90^.  Miller  obtained  for  another  crystal  hav- 
ing three  additional  planes,  e,  a',  and  a,  a :  a'= 
148°  38',  a :  R=1120 18',  a  :  e=129°22',  a  :  a'= 
101°  35',  a :  a=90°,  a'  :  a'=126°  26'.  Cleavage 
parallel  with  a,  very  perfect.    Occurs  massive. 

H.=6.     G.=2-9036;  2*898,  Levy.     Lustre 
vitreous.   Color  brownish-red ;  streak  uncolored.  Opaque  to  slightly 
translucent.     Fracture  subconchoidal  or  splintery. 

OwijEMMt^uMi.— 2]ft*§i^+2rSi*,  Ramm.    Analyses:  1,  P&fl^  (Schw.  J.  zxiz,  1);  %% 
Stromeyer,  (Gilb.  Ann.  Ixiii,  879) ;  4,  Rammelsberg,  (Pogg.  Izui,  142) : 

Si  Zr  Pe  Un       Ca  ]^a 

1.  6410  11-68  7-86  2*93  1080  11*40,  HCl  OSO,  fi  1-66,  Cu  a^2==10I-66,  PfiiflL 

2.  58-83  1110  6-76  206       978  18-82,  HCJl  1-03,  fi  l-80=99-68,  Stromeyer. 

3.  52-48  10-90  686  2*67  1014  18*92,  HCl  1*08,  ft  1*80=99*71,  « 

Rammelsberg  makes  the  iron  and  manganese  protozyd,  and  thus  gives 

§i         Zr       te      Slbi      Ca        JTa 

3,  bis.    62-48     10*89     616     2*31     10*14     13*92,  CI  1*00,  ign.  1  •80=98*70,  Stromeyer. 

4.  49-92     16-88     697     116     11*11     12*28,  fe  0*65, CI  1*19, ign.  0*37=100*52,  R. 

Pfaff  supposed  his  silica  to  include  a  new  earth,  which  he  called  tantaline, 
B.R  fuses  to  a  grayish-green  scoria  or  opaque  ^lase.    Intumesoes  and  forms  a  peail 
with  salt  of  phosphorus.    When  pulverized,  gelatmizes  with  acids. 

The  only  Imown  locality  is  at  Kangerdluarsuk,  in  West  Greenland,  where  it  is  eitiier 
associated  with  hornblende  and  sodalite,  or  imbedded  in  compact  white  fddsrar.  Hie 
crystals  are  usually  small,  but  sometimes  occur  an  inch  or  more  in  length,  llie 
idludes  to  its  easy  solubility  in  adds,  from  <d,  eaailyt  and  JioAvu,  to  diitolve. 


*  The  silicates  of  oxyd  of  cerium,  yttrium,  and  zirconium,  are  related  chemically  to 
the  silicates  of  alumina  and  other  bases  aheady  described,  and  tne  prominent  8peciee» 
aUanite,  (including  orthite),  has  been  inserted  on  page  354,  near  epidote,  which  it  le- 
sembles  in  ciTstaUization.  The  other  spedea  are  retained  together,  and  are  here  de- 
scribed. A  further  study  of  them  may  tirinff  out  other  cases  of  intimate  i^ffl^ftH^  witJi 
preceding  spedes,  which  wiU  require  a  distribatioD  accordingly. 


SntOONIA. 


ZntCON,  W.    EjadotlL    JugoL    Zircooite.    BQiata  of  Zircoou. 

Kmetrie.     M  :  6=185°  M  :  e=132°  10',  e  :  e=123"  19',  M  :  e' 
168° 4r,  o' :  o'=13S°48'.  147"  3',  s  :  e=l2i°  W,  a  :  6=151°  Sff. 


Cleavage  lateral ;  also  leas  distinct  parallel  to  e.    Abo  in  irregular 
fonns  aiid  grains. 

H.=7-6.  G.=4-5— 4-75;  4-505,  Haidineer;  4-681,  Thomson; 
4'7SI,  Lowry.  Luatre  more  or  less  perfectly  adamaatine.  Color 
red,  brown,  yellow,  ^ay,  white.  Streak  uncolored.  TraDsparent 
— ^nbtranBlucent.     Fracture  conchoidal,  and  brilliant. 

aw»«(ti(>iL— 2i€i==Silic>3S'ei,arccioiaeft-se=10a     Aulnes:  l,Elapntli,(Beit. 

S,US);  S,  BeRaliiu,(K.  V.Ac  H.  IBM);  3,  Tuiuiem,(J.  Acsd.  Sc  Philad.  iii,  fiS);  i, 
W.  OibU,  (Pogg.  Ixxi,  6GB)  -,  S,  Henneberg,  (J.  t  pr.  Cham,  zxtviii,  COB) : 
Si        &       Ve 
88-        88-        I-      =99,  ElmpTDth. 

SS'49    Bl'Ifl     =100-64,  Beraeliiw. 

.;  G.=4-«8,   32-08    81-07     =99-16.  Vanraem. 

Ue.    6.=1'T,  88-2«     83'8S     0-79  nndecomp.  0-89=49-74,  QiblM. 
0.=4ai6— 471,  3388    64-81    ISO  Ca  0-88=101-09,  Henaebei^. 


tbitiWiiiii 


■  disphkiKnuglua.  which  with  more  of 

tbe'euth  drcawain  tbit  (pMiM  io  17B9. 

UuM  indiTidoali  which  praent  bright  colon,  ooniidemble  tnnip*- 

ini)  BhiniDg  BurfMCi.    ZireoniU  preaeata  gntjiih  oi  brownith  tiDti, 

rough  or  opaque.    The  ymrietj  from  Ceylon,  which  is  colorleai,  or  hM 


vSiy  new  Le  Fdv,  Fi       .  , 

AnrergDe,  and  at  Vemrius.  Splendid  Bpedmeiu  occur  in  Qreeoluid,  and  in  the  xircon- 
CTWila  of  FrederkOnvim  in  Norwaj ;  in  the  Ilmeii  monntaina,  Ural ;  in  the  iron  minaa 
«  Anodal,  and  at  manj  plaooa  in  Europe  ■,  ooenre  alao  in  SootUcd,  at  Scalpa;  in  Eani^ 
nd  in  the  gnnite  of  (MObI  in  KUcodbri^itahire. 

Id  BrnKCDiba  00^  N.  0.,  m  tba  rowl  bom  the  Baloda  Oap  to  Adtvilkk  npou  tbt  flnt 
«fe**tMi  afler  paaaiog  Oraea  iiTer,  oystala  of  orcoa  are  found  looaa  in  tbt  wail,  and 
MBtatinMi  atttAad  to  fcldapar  andquuta;  alaoio  the  Mndt  of  the  gold  wadungaof 
McDowall  Co,  N.  C  the  Grjitala  IwrnilMtii^  in  dght-aided  i^nunidi^  (oO  and  aniall 
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planes  e  at  rammit  In  New  York,  cirooD  occura  of  a  cmnamon-red  oolorat  Hall's  mine 
in  Moriali,  Essex  Co,  in  a  vein  of  quarts  mnm^g  through  the  ore ;  near  the  outlet  ol 
Two  Poods,  Oraoffe  Ca,  it  is  associated  with  scapdite,  pyroxene,  and  spheoe,  in  crystals 
sometimee  an  inch  in  length ;  on  Deer  Hill,  a  mile  southeast  of  Oanteroury,  in  the  same 
Ool,  crystab  are  abundant ;  they  have  a  deep  brownish-red  or  Uadc  eolor,  and  oooaaoo- 
ally  are  an  inch  and  a  half  in  length ;  chooMate-brown  crystals  are  obtained  in  Warwi^ 
at  the  southern  base  of  Mount  Eve,  in  limestone  and  scapolite ;  near  Aniify,  and  also  in 
llonroe  and  Cornwall,  are  sereral  localities  of  ciroons,  presenthig  white,  reddish-brown^ 
doYe-brown,  and  black  colore ;  at  Diana  in  Lewis  Co.,  in  laige  brown  crystals  sometimea 
two  inches  Iod^,  with  sphene  and  scapolite,  but  rare.  In  St  Lawrence  Co^  with  aoatile 
at  Robinson's,  m  the  town  of  Hammond,  near  De  Long's  Mills ;  some  of  the  crystals  an 
an  inch  and  a  lialf  long,  and  half  an  inch  wide,  and  they  sometimes  contain,  aocording  to 
Beck,  a  nucleus  of  carbonate  of  lime.  CrystalB  are  found  also  at  Rossie ;  also  at  Johns- 
burg,  in  Warren  Co.  In  New  Jersey  at  Franklin,  and  in  gneiss  at  Trenton ;  at  Middla- 
bury,  Vt ;  at  Litchfield,  Me. ;  in  talcoee  slate  at  Easton,  Pa. 

djraointh  occurs  of  sufBcient  dimensions  to  be  valuable  as  a  eem. 

It  is  Terr  doubtful  whether  the  modem  hyadnth  is  one  of  Uie  number  of  stones  thai 
were  called  hyacinth  {iiKtvBos)  by  the  ancients.  Jameson  seems  to  have  supposed  thai 
they  applied  this  name  to  the  amethyst  or  sapphire. 

OSTRANTTE,  Breithaupt,  New  PhiL  Jour,  iv,  186, 1827-8. 

Trimetric ;  M  :  M=96°  and  84°.  Common  form,  a  rhombic 
prism  with  the  lateral  edges  slightly  truncated,  and  the  basal  edges 
deeply  replaced  ;  e  :  e=128°  14',  and  133°  42'.  Cleavage  pan^el 
with  6,  (shorter  diagonal),  scarcely  perceptible. 

H.=6 — 6-6.  G.=4-32 — 4*4.  Lustre  vitreous.  Color  clove-brown, 
sometimes  with  smoky-CTay  spots.  Streak  lighter  than  the  color, 
grayish  or  white.     Very  brittle. 

EB.  infomble,  but  the  color  becomes  paler.  With  borax  melts  with  difficulty  to  a 
transparent  glass.    Insoluble  in  nitric  acid. 

Thid  mineral  occurs  in  Norway,  and  it  is  supnosed  in  the  siroon-syenite  of  FrederidDi- 
Yim.  The  specimens  examined  were  part  of  tne  collection  of  Ohev.  Heyer  of  Dreadai; 
they  are  about  an  inch  in  length.    It  resembles  zircon,  but  differs  in  crystallizatioo. 

This  species  was  named  by  Breithaupt  after  the  goddess  Ostra. 

MALACONE—Malakon,  Seheerer,  Pogg.  bdi,  486.    Hydro-silicate  of  Zhroonia,  Dwnour, 
Ann.  Ph.  Chem.  8d  Ser.,  zziv,  87  ;  De9cloizeaux^  ib.  p.  94. 

Dimetric,  and  near  zircon.  Crystals  square  octahedrons,  with 
basal  angles  replaced ;  pyramidal  edge  (e  :  e)  124^  40',  Descloi- 
zeaux,  124°  67',  Scheerer. 

H.=6*5.  G.=3*9 — 4047.  Lustre  vitreous,  subresinous.  Color 
brown,  internally  bluish- white ;  powder  reddish-brown,  or  uncolored. 

CteponiMM.— 22rSi+fi.    Analyses :  1,  Scheerer,  (loc.  dt)  ;  2,  8,  Damour,  (loc  di) : 

5i  Zr  Pe  Y  Ca  liig      fi 

1.  Hitteroe,        81-81  6840  0*41  084  0*89  Oil  808=98-99,  Scheerer. 

2.  Chanteloube,  81-28  6170  2-91  trace    8  29,  l!lnfrac*=9918.DaiiKmr, 

8.  -  80-87  6117  8-67  008     8 09,  fin  0*14=99-02,        • 

la  a  matrass  yields  water.  RR  infusible.  Dissolres  in  borax  slowly,  and  not  in  «ll 
of  pbosphons.    In  fine  powder  attacked  by  boilinf  concentrated  sulphuric  add. 

Aom  Hitteroe,  Norway ;  also  from  near  Chantdoube,  (Haute  V ienne^  alow  with  a 
tMrtaUferous  mineral,  oocorring  in  thin  plates  rarely  orer  8  to  4  millimeten  thiefc,  and 
oMadonaUj  with  crystals  on  their  surfree.  It  appears  to  differ  in  its  angka  tnm 
lAnoBL,  yat  tether  examination  may  proTe  that  it  is  only  that  epedes  sligfatly  altered 
hf  tlM  mbaofptiaa  of  water. 
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THORITE,  Beruliu$,  K.  V.  Ac.  H.  1829. 

Massive  and  compact    Not  scratched  by  the  knife. 

G.=4-63 — 4-8.  Lustre  of  the  surface  of  fresh  fracture,  vitreous ; 
of  exposed  surface,  resinous  and  dull.  Color  black,  sometimes  in- 
clining to  brown.  Streak  dark  brown.  Fracture  conchoidal. 
Easily  frangible. 

aMNpofaMm.^£88eQtiiiU7  lli*5iH-8lt=Silica  16-8,  thoria  78-4,  itvter  9*8.  Analyib 
by  BeneliuB,  (loc.  cit) : 

Si         Hi       Oa      9e      Hn      Si      ^        ^        ^       ]S[       JTa     ftg      £[ 
1S98,    6'7-«l,    268,    8*40,    2-89.    (h06,    161,    0-80,    (H)l,    014,    0-10,    0*88,    9^ 

undiaeolYed  1-70=99*51. 

B.B.  gives  oat  water  and  becomes  pale  browniflh-red,  bat  does  not  fuse.  Oaldned  in 
a  tube,  gives  slight  indicationa  of  fluoric  add.  With  soda  on  platinum  foil,  becomes 
green ;  on  charcoal,  fonns  a  jellowish-brown  slag.  Fuses  easily  with  borax  to  a  glass 
eolored  bf  iron.    Gelatinizes  with  muriatic  acid. 

Foond  m  syenite  by  M.  Esmark  at  Lovo,  near  Brevig,  in  Norway.  It  b  stated  to 
resemble  Gkidolinite  in  external  characters.  The  rare  metal  Thorium,  was  first  d^soover- 
ed  ID  this  mineral  by  Berzelius. 

CERriE.     Siliciferous  Oxyd  of  Cerium,  Silicate  of  Cerium.     Cererite.     Ochroite. 

Cerinstein,  W, 

Hexagonal.  In  short  6-sided  prisms,  rare.  Massive ;  structure 
granular.  H.=5'5.  G.=4*912,  Haidinger.  Lustre  dull  adaman- 
tine or  resinous.  Streak  grayish-white.  Color  between  clove- 
brown  and  cherry-red,  passing  into  gray.  Slightly  subtranslucent. 
Fracture  splintery. 

OMMpofttion.— (Ce,  La)'9i+3]&=Silica  19*84,  protoxyd  of  cerium  6888,  water  11*48. 
Analyses:  1.  maprotb,  (Beit  iv,  140) ;  2,  Hisinger,  (Afhand.  i  Fys.  iii,  287);  8,  Vau- 
qnelm,  (Ann.  du  Mus.  d'idst  Nat  t,  405) ;  4,  Hermann,  (J.  £  pr.  Chem.  xxx,  198) : 

St        Oe        Fo      Oa        d 

1.  Bastnas,  84*60    60-75     850    1*25      5*00=9500,  Elaproth. 

2.  **  1800    68*59    2*00     1*25      9'60=99-44,  Hisinger. 
8.      "  17*        67*        2-        2*        12*-=100,  Vauouelin. 

4.      **  16-06    26-55    8*53     S-56      910,  iikl  1-68, Mn  O^'f,  On fnM;e,£a 83*88, 0 

4*62=98*75,  Hermana 

Hermann*s  specimen  was  probably  impure  from  mixture  with  carbonate  of  lime. 

In  a  matrass  yields  water.  RB.  mfusible  alone  *,  with  borax  in  the  outer  flame  forms 
a  yeUow  globule,  which  becomes  almost  colorless  on  cooling;  in  the  inner  flame  a  weak 
iroQ  reaction.  With  soda  not  dissolved,  but  fuses  to  a  dark  yellow  skggy  mass.  Easily 
gelatinizes  with  muriatic  acid,  when  in  powder. 

Occurs  at  Bastoaes,  near  Riddarhyttan,  in  Westmanland,  Sweden,  forming  a  bed  in 
gneiss,  and  associated  with  mica,  hornblende,  copper  pyrites,  cerine,  Ac.  It  bears  coo- 
sidorable  resemblance  to  the  red  granular  variety  of  corundum,  but  is  readily  distin- 
guished by  its  hardness. 

Hermann  has  named  the  ore  analyzed  by  Elaproth,  oehroUe ;  but  it  is  supposed  to 
have  been  eerite  impure  from  mixture  with  quarts.  He  deduced  for  it  the  Ibrmiihi 
Oefii'+8]6[=:Silica  82*83,  protoxyd  of  cerium  57*58,  water  9*59. 


DESCRIPTIVE  MINBEALOOT. 


GADOLINITK    Gkulidmit^  W.    Tttorbjte. 

Monoclinic ;  P :  M=950  22' ;  P :  a= 
149°  49' ;  M  :  M=1150;  M  :  6=152° 
57' ;  e  :  6=119®  48',  Levy.  Cleavage 
very  indistinct.    Also  massive,  compact. 

H.=6-6— 7.  G. =40— 4-5 ;  of  Ytter- 
by  4*097 — 4*226,  but  after  heating  4*286 
--4*456,  H.  Rose ;  4*35,  from  Hitteroe, 
Scheerer.  Lustre  vitreous,  inclining  to 
resinous.      Color    black,    pitch-black, 

freenish-black.    Streak  greenish-gray, 
racture  conchoidal. 


Subtranslucent — opaque. 


(kmpotUum, — ^AppioziinatcJT  lEt^Sl    Analyses :  1,  2,  8,  Berzeliua,  (Af  hand,  it,  148. 
389) ;  4,  Ricfaardsoii,  (Thom.  Mm.  i,  410) ;  6,  6,  Scheerer,  (De  fo88.  allanit^  orthit^ 


gMbL    Berolini,  1840,  and  Pogg.  Ivi,  479) ;  7,  8,  9, 10, 11, 12,  Berlin,  (Diaaert  GadoL 
UpaaL  1884^  and  OfverB.  af  K.  V.  Ac.  1846, 86) : 


Si         Y         Ce        f  e 

1.  Finbo,        26*80    45*00    16*69    10*26,  ign.  0*60=98-86,  Berzeliua. 

2.  Broddbo,    2416    45*93    16*90    11*84,  ign.  0*60=98*98,  Berzeliua. 

€e  8*40,  Pe 800,  fie  2*00,  fin  1*80,  Oa  8-16, 

tL  6*20=99*68,  BeraeMiM. 

€e  4*60,  Fe  14*66,  fie  1 1  06,  fl  0-60—100-66, 

BiduurdaoiL 

1*81     11*68,  Ca  0-84,  £a  4*76,  Fe  1*28,  fie  9*67=100iri, 


8.  EararfVet,  2918    47*80 
4.        «  24*65     46*20 

6.  Hitteroe,    25*78    46*67 


6. 


M 


25*69     44*96 


7.  Ytterby,     25-62     50*00      7*90 


1213,  6a  0*28,  fie  10*18,  £a  6'88=99*42, 
14*44,  Ca  1*80,  ^ 


8. 

9. 
10. 
11. 
18. 


M 


tt 


26*26  46*68 

24*66  49*60 

24*65  61*88 

24*86  48*82 

84*86  61*46 


Ag  0*54,  Si  0*48,  &  019,  fTa  0*18 

=100*68,  BeriiB. 
6-08    20*28,  Oa  0*60,  Mg  0*11,  £l  0*28,  &  0*21,  JTa  0-80 

=98*46,  B«liB. 

16*08,  <Se  and  £a  7*64,  fie  218,  ta  0*46,  fi^,  lb 

/race=99*6l7Beriin. 

14*69,  €e  and  £a  7*99,  fie  trace,  Ca,  iSbi,  }|hr  1*89 

^  m.  ^  ^   =1007Berim. 

14*80,  €e  and  £a  7*41,  fie  4*60,  Ca  0*67,  An,  Bf 

«  •  ^       0*67=100-28^Berii!t 

18*01,  €e  and  £a  5*24,  fie  4*80,  Ca  0*60,  ftn,  Mg 

111=100*97," 


Of  B«&'a  analyaea,  the  firat  two  were  of  the  glaaay  gadolinite;  the  othera^  eiceptii^ 
%m  In^  d&d  not  pteaent  the  glow  of  light  on  heatmg. 

('  PiwiBuilataB  in  the  blowpipe  flame,  and  swella  into  canliflower-like  maaaea,  but  doaa 
M  ftae  mto  a  bead ;  in  the  progreaa  of  the  heat  it  eihibita  a  TiTid  ^low,  and  the  eolor 
Maapakr.    Forma  with  boiiz  a  dark  glasa  deeply  colored  with  iron,  bottle-grean  in 
wJheiM  flma.    Acted  on  by  aalt  of  phoaohorua  with  great  difficolfy.    A  Taiietr 
(teajf  n  appeKBnea  doaa  not  ediibit  the  g^ow  on  heating.    Qelatinisea  in  mTirJatfe 

iQem  principally  in  the  qnarriea  of  Eararfvet  and  Fmbo^  near  JFUdoi^  a 
i;  alaoat  Yttarby,  near  Stockholm.  At  eadi  locality  it  ooenrs  indiatinctly  cra- 
^^-^and  in  ronnded  maaiw,  which  are  often  encircled  with  a  yellow  cruat  and  ni- 
^M>i  k  aoanwi  gralnod  grmita.  At  Kararfret  oyatala  haye  been  obtained  ibor  indiea 
Uk  U  hM  afao  been  BMt  wi&  at  Didm  in  Greenland,  and  imbedded  m  granite  in 
£9^    It  neeon  afao  at  Finbo  and  Btoddbo^  and  at  Stteroe  in  the  aoot^em  paii  of 
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nufl  mineral  was  first  noticed  by  Ci^yt  Ariienius,  at  Ttterbj,  and  aoaljied  by  11  0»- 
dolin,  wbo,  in  1794,  disooyered  in  it  a  new  earth,  which  was  afterwards  named  yttria^ 
from  its  locality,  Ttterby. 

Hie  Htani/ertnu  eerine  of  Laogier,  f  Ann.  Ch.  Fhys.  xzrii,  SI 8),  resembles  gadolinita 
and  aUlunite.  H.=:6'5— 7.  Compoiitumr—Oxjd  of  oerinm  S6'6,  osyd  of  iron  11^8,  lime 
8»  alomina  6,  water  11,  oinrd  of  mai^anese  1*2,  silica  19,  titanic  add  8;  the  eiBoess 
aliOTe  100  of  the  smn  of  toese  qnaiitities»  resulted  from  a  change  of  the  protozyd  of 
oerium  to  a  peroxyd,  daring  the  analysis.  It  swdls  up  when  heated,  and  is  attacked 
both  by  acids  and  alkalies. 

From  the  Ck)nHnandel  coast 

MOSANDRTTR    JSVximanfi,  Jahresb.  zzi,  178. 

Flat  prisms.  Also  massive  and  fibrous.  Cleavage  in  one  direc- 
tion distinct,  in  others  indistinct. 

H.=4.  G.=2*93 — ^2*98.  Lustre  of  cleavage  face  between  vitre- 
ous and  greasy,  of  other  surfaces  resinous.  Color  dull  reddish- 
brown.  Streak-powder  grayish-brown.  Thin  splinters  translucent, 
bright  red  by  transmitted  light. 

Compoiition. — Erdmann  detected  silica,  titanic  acid,  ozyds  of  cerium  and  lanthaamn, 
tomther  with  some  ozyd  of  manganese,  lime,  a  little  magnesia  and  potash  and  water. 

&B.  yiolds  water,  becomes  brownish-yellow,  and  fuses  easily  to  a  brownish-green 
peaii  with  borax  an  amethystine  glass,  which  becomes  yellowish  or  almost  cokrlesa 
HI  tiM  reducing  flame.    A  manganese  reaction  with  soda. 

Ooeors  with  albite  and  violet  fluor  at  Brevig,  Norway. 

BODXNITE,  Breithaupt,  Fogg.  Ann.  hdi,  278 ;  K^rsUn,  ibid.  Isii,  185 ;  KemtU,  J.  1  pr. 

Ohem.  zliii,  219. 

In  long  prismatic  crystals,  apparently  rhombic  prisms ;  M  :  M= 
110^—1120. 

H.=6 — 6-5.  G.=3*523.  Color  brown,  reddish-brown  to  nearly 
black.  Streak  grayish-white.  Lustre  somewhat  greasy,  inclining 
to  vitreous.    Subtranslucent.    Fracture  flat  conchoidal  to  uneven. 

Compointum. — JtlSi-f-Jt'Si'.    Analysis  by  Eemdt,  (loc.  at) : 

Bi       21        :^e         Y        CeLaCa]il[g]Sbi]S[fra]^ 
M12    10-84     1206     17-43     1046    1'61     6*82     2*84     1-62     121  0*84    8-82=100. 

In  a  matrass  yields  water,  haying  an  acid  reaction.  BJB.  glows  like  gadolinite ;  in 
plaiinmn  forceps,  fuses  only  on  the  e^es  after  long  heating,  and  giyes  to  the  flame  the 
yaQow  oolor  of  soda  in  the  outer  fliune.  Reaction  of  iron  with  borax,  which  is  more 
distmot  on.adding  tin.    Reaction  of  manganese  witii  soda. 

Yrom  Boden,  near  Marienberg,  in  the  Saxon  Er^gebirge,  with  oligodase. 

MUROMONTITE,  AVrmft,  J.  C  pr.  Ch.  xliii.  228. 

In  grains  half  as  large  as  a  pea,  and  rarely  larger  ;  no  trace  of 
crystallization  apparent. 

H.=7.  G.=4'263.  Color  black  or  slightly  greenish  by  reflection. 
Streak-powder  grayish-white.  Lustre  vitreous  or  slightly  greasy. 
In  thin  splinters  subtranslucent.  Fracture  flat  conchoidal  to  uneven. 

OotnpotUian. — Analysis  by  Kemdt,  (loc.  dt): 

SiSl&       t       CeJLa      te     Hig    iHa     U     ifA     i    fiandUm 
81*09    2-24    5*62    87*14    6*54    8*54    11*23    0*42    0-91    0-71    0*65    0*17     0^=10a 

KB.  like  Bodenite. 

From  Mauenbeig,  near  Marienbeig,  in  the  Sazoo  Erq^ebiige. 


DESCElrriVE  HIMEEALOOr. 


VI.  METALS  AND  METALUC  ORES. 


I.    TIN,  TITANIUM.  COLUMBIUM.  TUNGSTEN, 

MOLYBDENUM. 

Tin  baa  been  reponed  as  occurring  native.  The  common  ore  consisU 
of  lin  combined  with  oxygen,  {&a).  Tin  is  also  occasionally  fonnd  as  % 
Bulpfauret ;  also  in  some  ores  of  colambium ;  and  in  traces  in  »  few  one 
of  titanium  and  uraoinra. 

Titanium  is  also  said  lo  occni  natire.  It  is  fonnd  in  the  state  of  an 
acid,  Ti,  (in  rutile,  brookite,  and  anatase) ;  also  the  same  acid  in  combi- 
nation with  lime,  alumina,  yttria,  ceria,  zirconia,  oxyds  of  iron,  and  other 
bases,  and  in  sometimes  associated  with  silica  in  composition.  Aa  ao 
oxyd  (Ti)  it  is  isomorphous  wiih  peioxyd  of  iron,  (9e),  and  (he  two  oc- 
cur together  in  various  proportions,  under  a  common  fonn,  in  titanic  iron. 
Columbium,  (or  Tantalum),  Tangalen,  and  Molybiewum,  are  other  metals 
of  the  same  ^up  ;  but  these  exist  in  nature  only  in  combination.  Wilh 
oxygen,  we  have  tungstic  and  molybdic  ochre ;  with  bases, 
of  lime,  yttria,  oxyds  of  cerium,  and  iron  ;  Inugatstes  of  lime,  iron,  ] 
roolybdate  of  lead  ;  wilh  sulphur,  sulphuret  of  molybdenum.  An  ii 
of  the  isomorphism  of  inngslen  and  colnmbium  is  afforded  (aa  first  shown  by 
H.  Rose)  in  columbium  and  wolfram.  The  metals  NiobimnxaA  PthpJMm 
an  usually  associated  with  Colnmbinm,  and  are  related  to  it  in  character. 
The  metal  CoIumMum  (Tantalum)  in  the  pure  state  is  brittle,  of  a  blsek 
color,  and  infiisible.  Tungsten,  or  Wolfraroiuro,  is  a  gray  metal  resMD- 
.  Uing  iron-  Its  apecific  grarity  is  high,  it  being  17-5  ;  and  it  is  almoat  in- 
.  It  is  reduced  from  iia  ores  with  groat  difficulty.  MolyhdtMm 
I  n  while  brittle  metal,  and  is  nearly  infnaible.  G.=8-6I5.  It  tarnishes 
D  exposure. 

NATIVE  TIN. 

In  small  grayish-white  metallic  graias  along  with  the  Sibftrias 
gold. 


npoiihon.— Tin  with  ione  Mid.    Hnvtmrn,  J.  t  pr.  CIl  zzzm,  SOO. 

I  oTstalliKe*  la  cobsi^  aecnrdW  to  Kanbibaiii,  b  ri^  igaare  priMU  frcm  galnrin 

itiod,  uxnrdiDg  tolOte, aDOHhaxapaalpiHiMiDtheOannnllfbnacaiiSMVd- 


TrTANIVH. 


Dinoetric.  Secondary  forms 
«  :  8=124",  e  :  a=150°  47',  a 
a  :  a  (over  sammit)=112°  1',  o 


M:  e=lS8°S8',  e:  e=121°35', 
a  (over  tenninai  edge)=:132'^  53', 
o=159<='  6'  and  118^  16',  e' :  e'= 


112°  37'  and  157°  23'.  Cleavage  hardly  distinct  parallel  with  M 
ind  e.  Compound  cryatals,  fig.  3,  parallel  to  the  f^ane  a ;  also 
fig.  12,  pi.  4.  Often  in  reoiform  shapes,  structure  fibrous  divergent ; 
abo  massive,  granular  or  impalpable. 

H.=6— 7.  G.=63— 71;  6-96,  crystallized  variety ;  6-514,  thin 
eolumnar  variety.  Lustre  adamantine,  and  cryBtals  usually  splen- 
dent. Color  brown  or  black ;  sometimes  red,  gray,  white,  or  yel- 
low. Streak  grayish,  brownish.  Nearly  transparent — opaque. 
Fracture  subconchoidal,  uneven.     Brittle. 

Cpm^>otiHinL — §D^nn79,  oiygen  21.    Berzelhu,  { Af  hftud.  iv,  164),  found  maFiabo 


Ta  2'4, 
Iq  aiKither  Bpadmen  fium  the  Tidnitj  o 


Pe  I-*,  Bn  0'6=4a-2. 

FahluD,  BamlinB  fbund  7  per  cent  of  oolum- 


bis  bbU.    YraqDeltn  cibuined  S  per  cent,  of  peroijd  ol 

BJL  on  diMraMl,  reditcible,  but  with  difGcDltv ;  radoctUn  Ukei  fjlaoe  more  npidlj  if 
mbad  with  bora  aod  airbooBte   of  (od*.    .AJooa  in  the  fcmepa  iufuaible.    Inalubla 
"""  ■"  ia  nuirtly  lolaMe  in  water; 
pitate. 
1  tntvenii^  granite,  gneiM.  mica  or  da;  ilate,  aod 


Cbrw 


>jTr„ 


mwall  aflbrdi  the  finost  and  moBt  remarkable  aimple  aritalB,  aModated  with  flixir, 
mrtita,  topai,  blende,  woUram,  Ac  The  lingular  compound  ciTBlala  come  moatlj  fram 
BohtBua  and  Saxon;.  The  tirin  forma  from  Zinnwald  and  SctiWkenwald  often  weigh 
Mrrnal  pounda.  It  also  occure  in  Oalida,  OceenlaDd,  Sweden,  and  the  pemnmla  id 
**»!«<■—  and  tbe  ialajid  of  Banca  in  the  £ut  Indiea. 

HiejttroM  or  tcood  li»  occurs  in  botrjoiilaJ  and  renifonn  shapee  of  a  radiated  (tnic- 
tore,  and  compoecdof  coocentric  coab.  and  U  Found  in  Cornwall  and  BraoL  ThaiTl  tyt 
lio  » the  nine,  on  a  small  scale.  Stream  tin  ia  the  sUuTial  debri*  of  tin  rana  wbiA  ia 
■nmted  bom  tbe  gn\e\  by  washiag.    It  occun  b  the  low  grouiid*  of  OoniwalL 

^nw  United  States  hare  afforded  a  few  Kindl  ofitAlg  of  tin  at  (%ert«rfield  ud  OoAm, 
lliMa,aMoeiat«d  with  albite  and  tourmaline ;  aboat  Lrme,  IT,  H.,aiidmive  aboKhotl; 
«■  tte  ertat*  of  Mr.  BMtman,  in  the  town  of  Ivkmn,  H.  B.,  wbtn  ft  wm  (fiHcmnd  I7 

Dr.  a  T.  Jackson.    It  baa  alao  bam  obaerred  aparbigfr  in  looM  of  tha  goU  n"* * 

Tirpnia,b;  Pto£  Rogers,  imbedded  in  a  taloo-n;'  '  '~ 
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S86  DESCRIPTIVE  MINERALOGY. 

The  Cornwall  mine?  haye  been  worked  finoin  a  very  remoie  antiquity.  The  purest 
grain  tin  is  obtained  from  the  stream  ore,  which  often  yields  70  per  eent. 

The  annual  production  of  tin  in  different  countries  is  as  followa: — 

Great  Britain.  100.000  cwt 

Banca  and  Malacca,  90,000    ** 

Saxony,  8,500    •* 

Austria,  880    <* 

Sweden,  760    « 

Iron  coated  with  tin  constitutes  the  ordinary  tin  ware.  Mixed  with  mercury,  it  it  usad 
for  the  metallic  covering  of  mirrors.    With  load  it  forms  pewter. 

STANNITE,  Breiihaupt. 

Amorphous,  compact. 

H. =65.  G. =3-545.  Lustre  nearly  dull.  Color  pale  yellowish- 
white.     Translucent  on  the  thinnest  edges.     Fracture  conchoidal. 

Compontion, — Contains,  according  to  Plattner,  (Pogg.  Ixix,  485),  Silica,  aluiniiia»  aod 
86'5  per  cent  of  oxyd  of  tin.    B.B.  infusible. 
From  Cornwall    May  be  only  a  mechanical  mixture. 

TIN  PYRITES.    Stannine,  Beud.    Sulphuret  of  Tm,  P.    Bell  Metal  Ore.    Zinnkias,  W. 

Etain  Sulfur^,  J£, 

M onometric.  In  cubes,  but  rare.  Commonly  massive,  granulaft 
and  disseminated. 

H.=4.  G.=4'd — 4*51 ;  4'506,  Zinnwald.  Lustre  metallic. 
Streak  black.  Color  steel-gray  when  pure ;  often  yellowish  from 
the  presence  of  copper  pyrites.  Opaque.  Fracture  uneven. 
Brittle. 

Compaction.— ^{eu,  Fe,  Zn)S-fSnS'.  Analyses :  1,  Klaproth,  (Beit  t,  228) ;  S,  Ks- 
dematach,  (Pogg.  xxxix,  146) ;  8,  Johnston,  (Rep.  QeoL  Cornwall,  d(C.,  1889) ;  4^  Ramtt- 
elsberg,  (2d  Supp.,  179) : 

S  Sn        Cu         Fe  Zn 

1.  Cornwall,      80-6      265      80-0      12*0         =99-0,  Klaproth. 

2.  "  29-64    «6-66     29*89     1244      H7,  gangue  1  •02=99-81,  Kudem. 
8.        **  29i»29  81-618  28*649    4*791  10*118=100,  Johnston. 

4.  Zinnwald,      29*89    2894    26*81      6*80      698,  Pb  0*41=99-28,  Rammelibflqp. 

RB.  on  charcoal  sulphur  is  expelled,  and  afterwards  a  black  scoriaoeous  globule  la  ob- 
tained ;  the  charcoal  is  covered  with  the  oxyd  of  tin.  With  soda  and  bocax  yiolda  • 
globule  of  impure  copper.    Soluble  in  nitro-muriatic  add,  with  the  exception  of  sulphor. 

This  species  is  founa  at  Wheal  Bock,  in  the  Piurish  of  St  Agnes,  Oomwall,  when  ft 
fonns  a  considerable  vein,  and  is  accompanied  by  iron  pyrites,  blende,  and  other  miner- 
als ;  also  at  Cam  Brea ;  also  at  Zinnwud  in  tlie  Engebirge  with  blende  and  gakni. 
It  frequently  has  the  appearance  of  bronze  or  beU  metal,  and  hence  the  name  bM- 
metal  ore, 

NATIVE  TITANIUM. 

Monometric.     In  cubes  of  a  copper  red  color. 

CompotUwn, — ^Pure  titanium.    Oivei  the  reaction  of  tHanium. 

Said  io  be  found  natiTe  in  the  mines  of  BforthTr  T^^drill,  C(»nwaIL  The  cmtdssi^ 
posed  to  be  pure  titanium  found  in  the  scoria  of  the  furnaces  of  Cornwall,  where  thsf 

baTeresoltedfrtmitheheaiintheradnctionof  ora,haTebeenr6oeutlTdiownbj  WAkr 
to  comift  Qt  qrvmrat  and  iiitnii«t  U  titMuiim;=10TI+ldy+8N. 


Dimetric;  %.  51,  pi.  1,  with  the  planes  forming  a  four-sided 
pynmid  at  each  extremity  of  the  crystaJs.  Also  the  annexed  figures : 


M :  e=135°  M  :  e'=161°  34',  t :  e'=150°  26',  a :  a=122<'  Sy,  a :  e 
=161°  28',  e  :  e=185°  5',  M :  e=122°  53'.  Cleavage  lateral,  dia- 
tinct ;  diagonal,  lesa  so.  M,  e  and  e',  usually  vertically  striated. 
Crystals  often  acicular;  often  in  singly  and  doubly  geniculated 
crystals  ;  fig.  1.     Also  massive,  compact. 

H.=6 — 6-5.  G.— 418 — 425;  4349, Ohiapian, Nigrine.  Lustre 
metallic-adamantine.  Color  reddish-brown,  passing  into  red; 
sometimes  yellowish,  also  black.  Streak  pale  brown.  Subtrans- 
parent— opaque.     Fracture  suboonchoidal,  uneven.     Brittle. 

Oni^fotitiim. — TitAuk  tad,  Ti='nUiiium  61-14,  axjgta  38-BS.  lie  Ukck  TUiatr, 
mtimt,  cootaini  V6  (o  2'6  per  cent,  at  oxvd  of  iim.  Aiulyies :  1,  DanKKir,  (Aao.  (A. 
Pfiyc  [!l.  X,  417) ;  i,  Keral«n,  (J.  £  pr.  Cbem.  axrii,  170) : 

I.  6t  Trieii.  Tdh.  tublrp.  O.=l*Z09,  ^97-60,  ^a  1'6B=«^16.  Dtunour. 


.iZi%  Ti  tta-TS,  ¥« md mag.  iroo  S-40=«e'tS, £v*tea. 


niem 


Uma  Ae  ooloT  with  uutase. 

~    leocamm  (pnnite,  goein. 


«l>te,«Dd  lyenilao  rod*,  ud  •  ^.._ 

Itla  geoeraUy  tbund  in  imbisdded  arjstait,  in  nnwm  of  qauti  or  Md- 
qar,  aod  often  omin  in  kJcuIu-  dystalB  penBtnting  qii*it&    It  hu  kbo  oeea  met  vith 

Sn*3aiKmk  acicalaT  crjatallizatioDa  in  limpid  qnarti.  At  YrUiz,  in  Fruiee,  and  fai 
OhatOs^  goiiculated  ayeMt  we  obtained,  often  of  large  die.  At  Ohlapkn  in  TruujlTa- 
ni^  JVi^M*  ocean  in  pebblei.  Lai^  cryitAl*  ve  found  in  Orianliridi  in  Perthihira  i  » 
BnaJTe  vanatr  at  ArMidid ;  abo  at  Kaiingibricka  in  Sweden,  grring  n  chrome.greM 
^•M  with  theflnieB  in  the  outer  flame  i— it  oontaina  a  nnftU  percentage  of  chratne,  and  it 
tbe  tilaruox^  chramifire  of  Haily. 

.  Fine  nitiles  occar  in  Mauacbusetta,  in  gneiM  at  Barre,  erjitala  occanooallj  an  faieh 
and  a  half  in  diameter ;  at  Windsor,  in  fiddapar  rain*  intersecting  chlwita  alate ;  at  Sbel- 
bnm,  in  fine  CTTStala  in  mica  elate  ;  at  Lej^an,  with  acapoUte  ;  at  Conway,  with  ntite^ 
In  Yermoot,  at  Bristol,  Dnmmentea,  and  Pulnej ;  alio  m  capiUaiy  fonna  in  tnunanot 
qnuti,  eicc«dinglj  beautiful,  bnt  edwiited    u  New  Hamjmhjra,  apuin^  at  Igrma^ 

with  tourmaline ;  near  Hanover,  in  magnlScent  apAdcMM  of  --J—' ^i- ' ■ 

bataa)]r  w  looie  maawa     In  Haiae,  at  Wairan,  along  with  tr 


mpaUn,  aparki^  ai , 

of  aacokr  oralak  in  qwt^ 
.  tnmolha  iM  onppar  pjritaa. 
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DE8CRIPTIYS  MINXRALOGT. 


In  Gooneeticut^  at  Lane's  Mine,  Monroe,  and  in  the  adjoining  town  of  Huntinfftoo.  In 
New  York,  in  Orange  Oo^  a  mile  north  of  Edenville,  with  pargasite  in  limettone  bonlden} 
two  milea  east  of  Warwick,  in  mnite  with  sircoo ;  a  mile  east  of  Amibr,  in  quarti 
with  brown  tourmaline,  and  two  miles  west,  with  spinel  and  oorondum,  and  also  two  milea 
■outhwesti  in  dark  bine  S-sided  prisms  with  red  spinel  and  cbondrodite ;  near  Warwi^ 
in  slender  prisms  penetratrng  quartz ;  in  New  York  Ck).  in  veins  of  quarts,  fel^mar,  and 
mica  traversing  grannlar  limestone,  at  Eingsbridge ;  and  in  the  limestone  of  Tfiiinr  Oob 
In  Pennsylvania,  in  fine  long  crvstals,  at  ^uisbury,  Chester  Co^  and  the  adjoining  dia- 
trict  in  Lancaster  Go. ;  at  Parksburg,  Concord,  West  Bradford,  and  Newlin,  Chester  Ca ; 
at  the  Poor  House  ouany,  Chester  Co^  in  delicate  crystals,  sometimes  irideacent  oo 
dolomite.  In  New  Jersey,  at  Newton,  with  spinel  In  North  Carolina,  at  Crowder's 
Mountain.  In  Oeorgia,  in  Habersham  Co.  In  the  District  of  Columbia,  sparingly,  at 
Georgetown. 

The  ozyd  of  titanium  is  employed  in  painting  porcelain,  and  also  for  giving  the 
requisite  tint  to  artificial  teeth. 

Rutile  is  so  named  from  the  Latin  rutUut,  which  signifies  a  thining  red,  Sauasurt 
named  a  retieulated  variety  tagenUe^  from  caynvii^  a  net 


BROOKITE,  Levy,  Ana  PhiL  2d  ser.  ix,  140.    Jnrinite,  8oreL    Arkansite,  Shepkcard, 

Am.  J.  ScL  2d  ser.  ii,  250,  and  iv,  279. 

Trimetric.  M  :  M=100°  30',  e  :  6=136°  46'  and  101°  37' ;  M :  c 
=  140°  M  :  e=134,  P  :  e=132°  38',  a'  :  a'=123°  36',  P  :  5= 
147°  30',  a"  :  a"=102°  24',  Levy;  M  :  M=100°  30',  e  :  e=136^ 
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Hermann.  For  the  Arkansas  variety  (fig.  1)  M :  M  =  101°  e  :e=  135° 
ly,  M :  e=133°  45',  Shepard ;  M :  M=100°  e :  e=135°  45',  M :  e= 
133°  35',  a' :  a'=124°,  Teschemacher  ;  M  :  M=100°  19',  e :  e= 
135°  51'  and  101°  19',  Breithaupt.  Cleavage  parallel  to  M,  indis- 
tinct ;  more  so  parallel  to  P. 

H.=5-5— 6.  G.=412— 417,  Brookite  ;  4052—4085,  Arkansite, 
Whitney,  386 — 3*95,  Rammelsberg  ;  3*81,  Ural,  Hermann.  Hair 
brown,  yellowish  or  reddish,  with  metallic  adamantine  lustre  and 
translucent,  (brookite)  ;  also  iron-black,  opaque  and  submetallic» 
(arkansite).     Streak  uncolored — grayish,  yellowish.     Brittle. 

Oompontum. — Pure  titanic  acid,  fTi),  like  anatase.  The  Ural  brookite,  which  giyee  a 
low  specific  gravity,  contains,  accoraing  to  Hermann,  (J.  f.  pr.  Chem.  xlvi,  404), 

fi  94-09,        Pe  4-60,        3^  trace,        ign.  1-40=1 00-00. 

RammelsbeTg  obtained  94*23  ^  cent  of  titanic  add  from  the  arkansite,  and  a  corree- 
ponding  low  specific  graWtj,  while  Whitney  found  little  imparity  and  a  higher  apedfie 
gravity. 


TITAKIUM— MOLTBDBKVlf.  969 

Brookite  was  fini  found  in  Dauphinj.  Ooeon  tlio  ftt  St  Ck)(hard,  with  alfcHe  and 
OMrte ;  in  the  Unls,  district  of  Slatousi;  on  Snowdon  and  near  Tremaddoc,  Wales;  and 
i  thick  black  crystals  (arkansite)  at  Magnet  Cove,  Oaark  Mts^  Arkansas,  along  with 
ebsc^te  and  schorlomiie.  This  species  has  also  been  reported  from  the  gold  washings 
of  North  Carolina.  Breithaopt  infers,  (Pogg.  Izxyiii,  148),  that  brookite  and  arkaoute 
mn  distinet  in  form  and  other  characters,  and  that  titanic  add  is  consequently  tetaramor* 
yfaoQBL    Bat  we  see  no  good  reason  for  such  a  condnsion. 

ANATA8E.    Oetahedrite, /.    Oisanite.    Titane  Anatase,  F. 

Dimetric ;  commonly  octahedral,  or  tabular ; 
A :  A  (over  a  terminal  edge)=97°  Sy,  A  :  A 
(over  a  basal  edge)=136°  3(K,  A  :  6=138°  58', 
A:m=1680  16',A:p=lll0  46',a':m=1160  83', 
P:e=119°26',  e'^e''=158°  42^,  Descloizeaux. 
Cleavage  parallel  to  A  and  p,  perfect. 

H.=5-5 — 6.  G.=3-85 — 396 ;  sometimes 411 
—4*16,  after  heating.  Lustre  metallic-adaman- 
tine. Color  various  shades  of  brown,  passing 
into  indigo-blue  ;  greenish-yellow  by  transmitted 
light.  Streak  uncolored.  Fracture  subcon- 
cnoidal.     Brittle. 

OompotUian, — Anatase,  like  mtale  and  brookite,  is  pure  titanic  acid,  and  before  the 
blowpipe  exhibits  the  phenomena  of  that  substance.  When  heated,  it  gives  out  a  red- 
dkh-yellow  phosphorescent  light,  which  appears  suddenly  like  a  flame  and  is  soon  oyer. 
Bote  ionnd  m  crystals  from  Brasil  1'26  per  cent  percovd  of  iron,  and  Damour  obtidned 
in  an  analysis,  (Ann.  Ch,  Phya  [8],  x,  417^  Ti  98-86,  Fe  111,  Za  0'20=99-67. 

Anatase  occurs  most  abundantly  at  Bourg  d'CHsaos  in  Dauphiny,  accompanying 
iiiUspar,  azinite,  and  crichtonite.  ^  It  is  also  found  in  mica  slate  in  the  Orisons,  in  fiavaria, 
Korway,  and  the  Urali.  In  Brazil  it  occurs  imbedded  in  quartz,  and  in  detached  crystab 
of  so  splendent  a  lustre,  as  to  be  sometimes  mistaken  for  diamonds. 

According  to  Beck,  anatase  accompanies  natiye  titanium  in  slags  from  the  iron  furnaces 
of  Orange  County,  N.  Y. 

ICOLTBDENTTE.    Sulphuret  of  Molybdena,  P,    Molybdanglanz,  X.    WasserUei,  W. 

Molybdene  SulJfur^,  K 

Hexagonal.  In  short  or  tabular  hexagonal  prisms  with  replaced 
terminaledges.  Cleavage  basal,  eminent.  Commonly  foliated  mas- 
sive or  in  scales. 

H.=:l — 1*5,  being  easily  impressed  by  the  nail.  G.=4-44 — 4*8. 
Lustre  metallic.  Streak  similar  to  color,  slightly  inclined  to  ffreen. 
Color  pure  lead-gray.  Opaque.  Laminse  highly  flexible,  not  elastic. 
Sectile,  and  almost  malleable.  Leaves  a  gray  trace  on  paper,  a 
greenish  on  porcelain. 

Compotition. — Mo  S'^^ulphur  40*2,  molybdenum  59*8.  Analyses :  1,  Brandes,  (Schw. 
J.  xrix,  826) ;  2,  Seybert,  (Am.  J.  Sd.  iv,  1822,  320) : 

1.  Altenberg,  Mo  59*6  S  40-4=100,  Brandes. 

2.  Chester,  Pa.    G.=4'444,  59-42  39-68s=9910,  Seybert 

Does  not  fuse  before  the  blowpipe,  but  sulphureous  fumes  are  emitted,  which  are  de- 
posited on  the  charooaL  Dissolyes  in  nitric  add,  excepting  a  gray  residne.  Deflagrates 
with  nitre. 

Molybdenite  generally  occurs  imbedded  in,  or  disseminated  through,  granite,  gneiss, 
firoon-Byenite,  and  other  crystalline  rocks.  At  Numedal  in  Sweden,  and  Arandal  in 
Norway,  and  Greenland,  it  lias  been  obsenred  in  bezagooal  pri8iD&    The  ■eooodary  form 


SOO  DKBOXIPTIVK  MIK KIALOQT. 

it  fntm^HnfAj  rare.  Altenberg  in  Saacony,  and  Schlaekeawald  and  Zmnwald  in  Boiiiaiia, 
are  among  its  foreign  localitiet.  At  Oalobeck  Fell  in  Cnmberiand,  it  is  awociated  vitk 
tunntale  of  lime  and  iqaatite ;  it  also  oocmrs  at  ■ereral  of  the  Oornidi  minea ;  in  8eo4^ 
land  at  Peterfaead,  Olenelg,  and  at  Oorybuj  on  Loch  Creran. 

Ln  Oonneciiciit  at  Haddam,  and  the  adjoining  towns  on  the  Oonneotieat  lirer,  it  oeem 
iagnein  in  oyftals  and  large  platea ;  at  Saybrodc  it  it  aaaooiated  with  itilhite.  In  Yet^ 
mont  at  Westmorland,  there  is  a  laige  vein  of  molybdenite;  at  Newpotrt,  witii  fijalali 
of  white  apatite.  In  Massachusetts  at  Shutesbury,  east  of  Locke's  pond ;  at  BrimMd, 
with  ioUte.  In  New  Hampshire,  at  Westmoreland,  four  miles  south  of  the  north  TQhwe 
meeting-house,  in  a  vein  in  mica  slate,  where  it  is  abundant ;  at  T^andaff,  in  regular  tab- 
ular crystals ;  at  Franconia.  In  Maine,  at  Blue  Hill  Bay  and  Camdage  turn,  m  Ime 
crystaluzations ;  also  at  Brunswick,  Bowdoinham,  and  Sanford,  but  less  interesting.  li 
New  York,  two  miles  southeast  of  Warwick,  in  irregular  plates  associated  with  mtfla, 
lircon,  and  pyrites.    In  Pennsylvania,  in  Chester,  on  Chester  Creek. 

This  mineral  is  readily  distinguished  from  plumbago  by  its  lustre  and  streak,  and  ako 
by  its  behayior  before  the  Uowpipe  and  with  adds. 

MOLYBDIC  OCHRE.    Molybdena  Ochre.    Molybdftnocher,  KardefL 

An  earthy  yellow  powder  or  incrustation. 

CamponHtm, — ^fio=Oxygen  84-29,  molybdenum  65*71. 

B JL  on  charcoal  fuses  to  a  slag.  With  borax  forms  a  colorless  glass  in  the  outer  flama 
and  a  brown  glass  in  the  inner.    Bedooed  with  soda.    Easily  soluble  in  muriatic  acid. 

OocorB  with  molybdenite  (from  which  it  is  probably  derived)  at  the  foreign  loeaUtias 
of  this  species ;  aleo  at  Westmoreland,  N.  H.,  and  Chester,  Delaware  Co.,  Pennsylyania. 
Dr.  C.  T.  Jackson  has  detected  a  small  portion  of  oxyd  of  uranium  in  the  ydlow  oo^ 
of  molybdenum  from  Westmoreland. 

TUNGSTIO  OCHRE,  ^.  5t7/ffnan,  Am.  J.  Sci.  iv,  52.   Tungsten  ochre,  Mco/.    Welfraa- 

ochre,  Haua,    Scheelsaure,  NauHumn, 

Pulverulent.    Earthy.    Color  bright  yellow,  or  yellowish-green. 

Compantion. — W=Ozygen  20*16,  tungsten  79*84.  It  is  pure  tungstic  acid.  BJBLoq 
charcoal  becomes  black  in  the  inner  flame,  but  infusible.  Forms  a  clear  glass  in  the  oiitar 
flame  with  borax ;  with  more  of  the  mineral  becomes  enamel- white  on  cooling ;  in  the 
inner  flame  a  yellowish  glass,  but  if  a  larger  proportion  be  added  it  is  bloM-red  on 
cooling. 


or 


Occurs  at  Lane's  mine,  Monroe,  Conn.,  filling  small  cavities  in  other  ores  of  tungsten, 
coating  them,  and  has  resulted  from  their  decomposition. 


II.  TITANATES,  COLUMBATES,  TUNGSTATES, 

MOLYBDATES. 

PEROVSKITE,  G.  Ro9e,  Pogg.  xlviii,  558. 

M onometric ;  usual  in  cubes,  more  or  less  modified  and  hemihe- 
dral.     Cleavage  cubic,  tolerably  perfect. 

H.=5-5.  G.=4'017.  Lustre  metallic-adamantine;  less  bright 
on  a  cleavage  face.  Color  grayish  to  iron-black.  Opaque— sub- 
translucent.     Streak  uncolored,  grayish. 

ONiiiKMiHofk— CaTi=:Titanic  add  58*87,  lime  41*18=100.  Analysce:  1.  Jacobaoo. 
(Pagg.lxii,  596) ;  2,  Brooks,  (ib.) : 


TITA]fAT£8— COLUMBATES. 


Ml 


Ti       Ca       Sg 

1.  68*96    89*20    trac€    te  and  trace  of  Mn  2*0d=100'22,  Jaoobtoa 

2.  6900    86*76     q-h      **     «      «      «     «  4-79=100^)7,  Brooka. 

B.BL  alone  infusible.  With  salt  of  phosphoros  and  borax,  the  pul^eriied  mineral  fonns 
a  dear  ^lass  colored  with  titanium ;  with  the  former  in  the  imier  flame  the  globule,  as 
kog  as  it  is  heated,  is  grayuh-green,  bat  becomes  of  a  Tiolet-blue  on  ooolmg;  m  the 
outer  flame,  it  is  greemah-white  while  hot,  and  dear  and  colorless  oo  cooling. 

Perovddte  occurs  in  crystals  or  druses  of  crystals,  the  largest  indiyiduals  of  which  yet 
■een  are  not  over  three  hues  in  length.  One  crystal  flgured  by  Desdoizeauz  had  sereD 
nlaiMS  on  each  edge  and  ten  on  e»ai  angle,  or  164  fiices  in  all,  (Ana  Ch.  Phys.  ziii,  1846). 
It  b  associated  with  finely  crystallized  chlorite,  and  magnetic  iron  in  chlorite  slate,  at 
AdmiatoTsk,  near  Slatoust  in  the  Ural  It  is  named  in  honor  of  von  Perorski  of  81 
PMersbuig. 


8PHBNE.    Tltamte.    BraunMenakerz, Gelb Menakerz, Menadiine  Ore,  ir<»^    Tttana 
SiLioo-calcaire,  ff.    Lederite,  Shepard,    Greenovite,  Ihtf,    Spinth^re.    Pictite,  8au», 

Monoclinic.  M  :  M=76°  2',  Rose  ;  76°  13',  Descloizeaux ;  n:n 
=  136°  6',  R.,  (136°  48',  D.),  P :  y  (adjacent  planes) =60°  24',  r :  r= 
113°  30',  R.,  (114°  24',  D.),  t :  <=1I0°  54',  R.,  (111°  D.),  /  :  /= 
133°  48',  (133°  66',  D.),  s  :  5=67°  46'.     Cleavage  sometimes  dis- 

1  8 


-^rr^rv 


Nonray,— Roger*! 
Lake" 


Amity,  N.  T. 


GovTenMor,  N.  Y.  Lederite. 

tinct  parallel  with  r ;  still  less  so  parallel  with  /  and  P,  and  not 
easily  obtained.  Also  massive,  compact,  and  sometimes  lamellar. 
H.=5— 6*6.  G.=3*4 — 3*56.  Lustre  adamantine — ^resinous. 
Streak  white.  Color  brown,  gray,  yellow,  green,  and  black.  Trans- 
parent—opaque.   Brittle. 

OompQiUum^-^69?  Si*  fi*=Silica  8419,  titame  add  44-78,  lime  21-08=sl00 ;  or  bet- 
ter Ca^Si*  Ti*»SiUca  81*08,  Utaoic  add  40-60,  lime  28-8*7=100. 
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4.  AreodaX,  browHf 

5.  PMMkU, 

6.  Piedmont,  Or«novUe, 

1, 

8.  " 


An^YBea :  1,  Klaproth,  (Beit  i,  246) ;  2,  Facfas,  (Ann.  d.  Ch.  u.  Phann.  xIti,  S19);  S. 
4,  6,  K.  Boee,  (Pogg.  bai,  253);  6,  Marignac,  (Ann.  Ch.  Pbys.  [8], xiT,  47) ;  YtfivDe- 
lease,  (Ann.  d.  Minee,  [4],  vi,  826)  : 

gi       Ti      Ca 

1.  Paasau,  (r#im  tphene,      86*      88'      83*    =101,  Klaproth. 

2.  Schwanen8tein.yw.jpA.,  82-52  48*21  2418=99-ttl,  Fodn;  G.  8-44. 
8.  Zillerthal,  yieA.  grem^       82*29  41*58  26*61,  ^e  01)6=:101*44,  Bose ;  G.  t-5S5. 

81-20  40*92  22*25,  ^e  5*06=9948,  Bese. 

80*68  42*56  25*00,  te  8-98=lOS-12,  Rose. 

82*26  88*57  27*65,  te  0*76,  Sin  0^6=sl00»  MangHW. 

29*8    48*0    28*6    ]S[n  2*9=99*8,  Deleae. 

80*4    420    24*8    S[n  8*6=100*8,      « 

KB.  the  yellow  varieties  are  not  altered  in  color;  the  others  become  yelknr;  they 
slightly  intumesce,  and  fuse  on  the  edges  to  a  dark  enamel  With  borax  they  alibrd  a 
dear  yellowish-green  fflasa.  Imperfectly  soluble  in  heated  muriatic  acid;  andif  tha 
eolation  be  concentrated  along  with  tin,  it  becomes  of  a  fine  yiolet  color. 

This  species  was  formerly  divided  into  iitanite  and  tphene ;  the  former  included  the 
brown  or  black  variety,  the  Utter  the  lighter  colored  andtranslucent 

Sphene  occurs  in  imbedded  crystals,  in  gneiss,  granite,  mica  slate,  and  granular  lime* 
stone ;  also  in  syenite,  and  beds  of  iron  ore. 

Titanito  occurs  with  pyroxene,  in  beds  of  iron  ore,  at  Arendal  in  Norway,  ingranUtf  k 
Greenland.  Sphene  in  complicated  compound  crystals  of  a  pale  ereen  oolor  and  tnaa- 
parent,  occurs  at  Graubinoen  in  the  Grisons,  associated  witn  felspar  and  chlorite ;  hi 
mica  slate  at  St  Gothard ;  also  at  Mont  Blanc,  and  elsewhere,  in  the  Alps.  Small 
crystals  occur  in  syenite  at  Strontian  in  Ar^leshire,  and  Criffel  in  Galloway.  OccasMO- 
ally  it  is  foimd  among  volcanic  rocks,  as  at  Lake  Laach,  and  Andemach  oo  the  Bhina. 

Greenovite  is  from  Si  Marcel  in  Piedmont ;  its  crystallization  was  shown  to  be  iden- 
tical with  that  of  sphene  by  Desdoizeaux. 

Occurs  in  Canada,  at  Grenville  and  Elmsley.  In  Maine  in  fine  crystals  at  Sanlbrd,  aho 
at  Thurston.  In  Massachusetts,  good  crystals  in  gneiss,  in  the  east  part  of  Lee ;  at  Bol- 
ton with  pyroxene  and  scapolite  in  limestone ;  at  Pelham.  In  Connecticut,  at  TrmnbiilL 
In  New  Jersey,  at  Franklin,  of  a  honey-yellow  oolor.  In  Pennsylvania,  Buck's  Ooi,  three 
miles  west  of  Attleboro',  associated  with  tabular  spar  and  graphite.  In  New  York,  at 
Boffers'  Rock  on  lAke  George,  abundant  in  small  brown  crystals,  alon^  with  ffraphite 
andf pyroxene ;  at  Gouvcmeur,  in  black  crystals  in  granular  hmestonc  with  scapuite ;  in 


Vatural  Bridge,  Lewis  Co.,  in  dark  brown  crystals,  KOftag  which  ia  the  fari- 

;  the  oryatala  of  sphene  are  sametimes  nearfy  three  inches  square,  and  one 

ii  bHt  miiwaud  fromafigore  by  William  aVauz;  at  Boesie,  St  Law- 
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Oo,  ia  pale  red  ind  brown  eryitab  with  apatite,  paigasite,  aixl  fekkpsr;  at  Ooqt- 

r,  in  black  cfystaU  in  ffranite ;  in  Orange  Oo,  in  lam  cryrtah  abandant  in  lima- 

•tflna,  near  Dnck-cedarpon<C  in  the  town  of  Monroe ;  near  Sdenville,  in  light  brown  erjn- 
tfll%  iwnetimeii  nearly  two  iiiohee  acroaa,  in  limestone ;  five  milee  aooth  of  Warwick,  In 
laige  graTiah'brown  erjatalfl»  with  jdroon,  hornblende,  and  iron  ore;  alao  in  amaU  crre- 
tab  a  milB  aooth  of  Amity ;  in  Weetchester  Ok,  near  Peekik]ll,in  an  aggregate  of  fud- 
^•r,  qnarta,  and  homUenide ;  alao  near  West  Farmi,  in  nnall  reddish-brown  prima. 
The  name  mhene  alludee  to  the  form  of  the  cryBtai,  and  is  from  «f  irv,  a  wtag^ 
JUffwriit,  (from  a  talooee  rook  in  the  Appenines),  aooording  to  Dofrfoqy,  has  the  an^es 
and  chanoterB  of  sphene. 

KMSLEAXSTrE,JBrdm<um,K.y.Ac,R,lUi.    Tttrotitanite, /SbAMfw,Fbgg.lBii,i69. 

Mafsive  with  one  perfect  cleavafle. 

H.=s6-5.  G.=8'69.  Brownish-olack.  In  splinters  brownish- 
red  and  translucent.  Streak-powder  grayish-brown.  Lustre  yit- 
reous  to  resinous. 

aNiyostrtofi.--8da®+95i+tTi*.    Analyses  by  A.  Erdmann,  (loc.  dt) : 


Si 

fi 

9e 

SI 

ee 

Ca 

t 

1.     ZQrOO 

29-01 

«*86 

6-09 

0-67 

0-82 

18-92 

9-62=100-9& 

%    21^45 

2814 

6-48 

6-90 

0*86 

0-68 

18-68 

9-74=99-8a 

E&  foees  with  intomesoenoe  aasily  to  a  black  shiniiw  slag.    Yields  an  iron  ookved 
gHaaswith  borax,  which  in  the  inner  wne  becomes  blood  red.    With  salt  of  phosphorus 
gi?«a  an  iron  color  and  a  silica  skeleton,  and  in  the  inner  flame  a  Tiolet  pearL    Reactioo 
<f  manganese  with  soda.    In  powder  wholly  dissolved  in  muriatic  acid. 
Said  to  resemble  ganet  in  appearance,  but  has  a  hnber  spcjciile  grsTity.  ^ 
Oeenrs  about  one  and  a  half  miles  from  Arendal,  Norway,  in  a  fold^patfaic  rock. 

GBRSTEDITE,  ForcKhammer, 

Dimetric.  Common  form,  a  square  prism  with  the  angles  and 
edges  replaced ;  a  :  a=:123°  16^^',  which  is  nearly  the  angle  of 
zircon. 

H.=5'5.  G.=d'620.  Lustre  splendent,  adamantine.  Color 
reddish-brown.    Opaque  or  subtranslucent. 

Compontion, — ^Analysis  by  Forchhammer,  (Pogg.  zzrv,  680) : 
Bi  19-708,      Ca  2-612,      iKg  2-047,      j*e  1186,     H  and  Zr  68-965,      £[5*582=100 

In  a  matraas  yields  water.  B.R  infusible.  DissolTes  witii  difficulty  in  borax  or  salt 
of  ^Hwi^ionis  to  a  colorless  glass,  and  according  to  Benelios  yields  a  trace  of  tin  wiHi 
tfwiatter,  and  the  reaction  of  titanium.    Not  diwolTed  with socul 

Occurs  in  brilliant  highly  modified  crystals  at  Arendal,  Norway,  and  is  oommoiily 
SMDd  upon  crystals  of  pyroxene.    This  species  was  named  hi  honor  of  (Snsted. 

WARWIOEITE,  Shepard,  Am.  J.  SeL  xxxiy,  818,  andxxxTi,  85.    Enceladite,  T.  A  ffurU. 

Honoclinic.  M :  M=98^ — 94%  Beck.  Rhombic  prisms,  osually 
with  the  obtuse  lateral  edges  truncated,  and  the  acute  beveled ;  the 
summits  generally  rounded.  Cleavage  parallel  virith  the  longer  di- 
agonal very  perfect.  Cleavage  sor&ces  finely  striated  vertically 
and  exhibiting  distinct  oblique  cross  cleavages. 

H.=8— 4.  G.=S— 3-29,  Shepard;  SiaS,  Hupt.  Luntre  me- 
tallic peariy  on  the  deavase  rarface ;  of  other  stirfaoeat  vitreous 
or  subvitreotts :  often  nearly  dull.    Color  dark  hair-brown  to  iron- 
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gray,  and  often  with  a  coppet-red  tinge  on  the  face  of  perfect  cleav* 
ajge.  Decomposii^  crystals  are  nearly  iron-black,  with  a  faint 
tinge  of  purple.    Streak  bluish-black.    Fracture  uneven.    Brittle. 

CompofUiofL-^iSU  ^  FefSi+Ag'£['=Snica  1*7*8,  ozyd  uf  iitiniiim,  oxTd  of  iroo, 
and  ahuninm  61%  magneaia  22*9,  lime  1*8,  water  6*7.  Analysu  b]r  T.  S.  &iBt^  (Am. 
J.  ScL  [2],  ii,  86) : 


'•! 


A.  fi  28*2      Si  18*6    £l  18*84    ^e  10*59    %  22*2    Ca  1*8    ti  1*85. 

B.  ¥i  2616         18*5  IS'84    9e  ISO  22*2  1*8         7*86. 


In  A,  the  titanium  is  reckoned  as  titanic  add,  and  in  B,  as  titanic  ozyd.  The  latter,  the 
one  adopted  hj  Mr.  Hunt,  aflbrds  the  above  formula.  Prof.  Shepard  obtained,  (loc 
diV  Titanium  64*71,  iron  714,  yttrium  0*80,  fluorine  27*88,  aluminium  <ra<;e=99*98. 

in  a  matrass,  yields  water.  &B.  infusible  alone,  but  becomes  lighter  colored.  With 
bonz  it  gives  a  clear  bead  colored  bj  iron.  With  salt  of  phosphorus  aflbids  a  bead  or- 
ange when  hoi,  and  purplish-gray  and  opaque  on  cooling. 

Oocurs  in  granular  limestone  two  and  aludf  miles  southwest  of  Edenville,  K.  T.,  aaso- 
ciated  with  spinel,  chondrodite,  serpentine,  Ac  The  crystals  are  usually  snmll  and  8kn» 
der ;  but  occasionally  they  are  met  with  two  inches  or  noore  in  length,  and  a  third  ol  an 
inch  in  diameter.     Resembles  a  little  Mosandrite. 

SCHORLOMITE,  Shepard,  Am.  J.  ScL  2d  Ser.  ii,  261. 

Hexagonal.  In  hexagonal  prisms  with  lateral  edges  truncated 
by  narrow  and  brilliant  planes.    Cleavage  indistinct. 

H.=7— 7-5.  G.=8-862,  Shepard;  8-807,  Whitney;  3-788  in 
coarse  powder,  Rammelsberg.  Color  black,  often  tarnished  blue 
and  with  pavonine  tints ;  streak  grayish-black,  with  a  tinge  of  laven- 
der-blue.   Lustre  vitreous.     Fracture  conchoidal. 

Cbm;><>n<ton.---2B*Si'+8firFi===Silica  28*61,  titanic  add  1918,  lime  62*26,  Rammela- 
beig.  Analyses:  1,  2,  Crossley,  (Whitney,  in  Jour.  Boei  Nat  Hist  Soc.  1849,  Ti»  46); 
Z,  ^  Bammelsberg,  (Pogg.  Ann.  Ixxvii,  128, 1849): 

1.  Si  26-66        Ti2210        Ca  29*78        Fe  2 16 8=991 2,  Crossley. 

2.  27*89'  20*48  80*06  21*90=100-27,  Orossley. 

8.         26*09  17*86  8112        t*e  22*88,%  1*66=98*96.  Rammebbei^. 

4.         27*86*  16*82  82*01  28*76,  JJfe  1*62=100*46,  RammeWfc 

»  Whh  Mune  tiUnio  acid. 

In  a  matrass  no  water.  B3w  in  platinum  forceps  fuses  on  the  edges  with  difficoltr  to 
a  black  mass.  The  pearl  with  borax  is  yellow  in  the  outer  flame,  and  becomes  coknev 
«■  cooling,  anlesa  too  much  of  the  assay  be  used.  Also  a  yellow  glass  with  salt  of  phoe- 
pboms ;  with  tin  on  charcoal  in  the  inner  flame  the  bead  becomes  yiolet 

In  minute  crystals  and  small  masses  with  elaolite  and  brookite  in  the  Oark  Hti^ 
Magnet  ooye,  Arkansaa 

Mr.  Orossley  inlbnns  the  author  that  in  his  analysis  the  iron  was  parUy  proto^yd. 

W&HLERTTE;  Seheerer,  Pogg.  lix,  827, 1843. 

In  tabular  crystals  and  prisms :  form  undetermined.  Cleavage 
distinct  in  one  direction.    Also  granular. 

H.=5*5.  G.=3*41.  Lustre  vitreous,  inclining  to  resinoui. 
Color  light-yellow,  wine-,  honey-,  and  resin-yellow,  brownish^  ff^J' 
ish  ;  streak-powder  yeUowish-white.  Transparent — subtranalu- 
cent.    Fracture  more  or  less  conchoidal — splintery. 


a>mpon<ioii.r-A%+6(JraS-^Ja^),  Sciieerer,=:fii]ica  80*22,  taDtalieaeid  18^ 
iBircoDia  17*91,  lime  27*97,  aodalO-MssaoO:  but  Sdieerer  has  omoe  aNertainid  Oat  tlit 
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tentilie  acid  was  niobic.    He  obtained  in  his  analjsifl^ 

Bi  80^S,  Ta  14-47,  Zr  1617, 9e  2*12,  An  1*56,  Ca  2619,  iKg  0-40,  JTa  7'78,  £[  0-24=98-64, 

with  perhaps  traces  of  oerium. 

DismTBs  easilj  when  heated  in  stroDg  muriatic  add,  with  a  separation  of  the  sQioa 
and  eohimbic  aod.  B.K  in  a  strong  heat  fuses  to  a  jeOowish  glasa.  With  the  flnzes, 
gires  the  reaction  of  manganese,  iron,  and  silica. 

Wdhlerite  occurs  with  elaBoIite  in  zircon-syenite,  on  the  island  of  Langesand-IJonls, 
near  Brefig,  in  Norway. 

EUKOLITE,  8cheerer,  Jahresb.  zzv,  876,  andPogg.  Ann.  Ixzii,  661. 

In  reniform  masses.    Color  brown.     Resembles  wdhlerite. 

CampoiUiofL — Analysis  by  Scheerer,  (loc  di) : 

Si  47-86,  met  adds  and  some  Zr  14-06,  9e  8*24,  Ca  12-06,  Ce  2*98,  JTa  12*81,  ftn  1-94^ 

iKg  trace,  H  0*94=100-87. 

Sdwarer  oondders  it  a  wi^erite,  ni  which  the  sireonia  b  replaced  by  perozyd  of  iron. 
From  Rodkindholm  near  Fredericksyfim,  Norway ;  also  near  &evig. 

JBSOHTNITB,  Berxeliua,  Jahresb.  ix,  196. 

Trimetric.  M  :  M=129°,  Descloizeaux ;  127^19',  Rose;  ter- 
minal pyramid  74°,  D. ;  73°  44',  R. ;  another  137°  30',  D.,  137° 
88',  R.    Crystals  usually  striated. 

H.=5 — 6.  G.=4*9 — 5-14.  Lustre  resinous — submetallic,  nearly 
dull.  Color  nearly  black,  inclining  to  brownish-yellow  when  trans- 
lucent. Streak  gray,  almost  black.  Subtranslucent — opaque. 
Fracture  small  subconchoidal. 

Oompoiition. — Analyses :  1,  Hartwall,  (Pogg.  zyii,  488,  Jahresb.  ix,  196) ;  2,  8,  Her- 
mann, (J.  £  pr.  Chem.  zxzi,  89,  and  zzzviii,  116) : 

1.  Ti66'0      2r20t)      ^16*0      6a  8*8      9e   2*6      Sn  0*6=97*9,  HartwaU. 

2.  11*94         17*62  2*48  2*40    ]^e  17*66    Ta  88*89,  t  ^86,  £a  4*76,  ft  1*66 

=3101*06,  Hennann. 

8.       10*66      f   17-68  16*69  4*82    ITi  8606,  "  4*62, £a  11*1 8, fi aod 

trace  of  F  1*66=100*61,  Herm. 

Hermsnn  concludes  that  the  mineral  contains  niobic  add  in  place  of  tantalic,  and  per^ 
haps  the  new  esrth  noria  in  place  of  zirconi&  He  found  in  his  first  analysis  (No.  2) 
traces  of  magnesia,  manganese,  tungstic  acid,  and  fluorine.  He  deduced  from  his  first 
analysis  the  formula; 

2ar"Ti»+8&«Ta. 

Bot  until  the  exact  natiu'e  of  the  constituents  ia  understood,  this  can  be  considered  only 
an  approximation. 

In  a  matrass  yields  water,  and  in  an  open  tube  traces  of  fluoric  add.  RB.  on  char- 
coal, swells  and  becomes  yellow,  but  does  not  fbse,  though  forming  a  black  slaff  on  the 
edges.  With  borax  it  readily  forms  a  dark-yellow  glass ;  with  Mlt  of  phos^oms  it 
yields  a  transparent  colorless  bead,  which  with  more  of  the  salt  appears  yeUow  and 
clouded.    Affords  some  tin. 

This  mineral  was  brought  by  Meoge  from  Miask  in  the  Ural,  where  it  occurs  imbedded 
in  feldspar  and  assodated  with  mica  azui  zircon.  The  name  JEtchtfnite  is  d^ired  fitMB 
mUxyviif  dkome^  and  was  giren  this  mineral  by  Berzelius,  in  allunon  to  the  inaUUtj  of 
diemical  sdence,  at  the  time  of  its  discorery,  to  separate  the  two  unlike  substanoee,  titanic 
add  and  ziroonia. 
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POLYMIGNrrE,  Berxelimi,  K.  V.  Ac  H.  1824,  p.  898. 

Trimetric.  a  :  a=  136°  28',  and  1 16°  22',Ji  :  e 
x=:144°  58'.  Cleavage  in  traces  parallel  to  h  and 
fi.  Crystals  ^nerally  slender  and  thin,  and  stri- 
ated longitudinally. 

H.=6'6.  G.=4-77— 4'86.  Lustre  submetal- 
lic,  but  brilliant.  Color  black.  Streak  dark- 
brown.  Opaque.  Fracture  perfect  conchoidal, 
presenting  like  the  surface,  a  brilliancy  almost 
metallic. 

€km^HmHon,—AnaljfiB  by  Benelius,  (E.  V.  Ac.  H.  1824,  ii,  889):  _ 

Ti  46-80,    Zr  14*14,    96  12-20,    0a4-20,    fin  2-^0,    Se  6-00,    t  ll-60=:«6-04^ 
with  a  trace  of  potadi,  magneaia,  silica,  and  oxyd  of  tin. 

BwR  alone  nnchanffed.  With  bofaz  yields  easily  aglan  colored  by  iron:  with  tia6M 
bead  becomes  reddish,  indining  to  yellow.  Not  esailj  diaolfed  by  salt  of  [i1iiii|ifcwiM 
to  a  ^Ums,  which  is  reddish  in  the  reducing  flame. 

Owurs  at  Fredericksviini,  in  Norway,  imbedded  in  feldspar  and  siroon-syenite.  Bi 
erystak  sometimes  exceed  an  inch  in  length.  It  has  been  reported  hj  Pro£  0.  U.  SlMp- 
aid,  as  occurring  at  Beverly,  Mass. 

HENOITE,  G.  Rom,    Bmeoite,  Brooke^  FhiL  Hag.  z,  1S81. 

Trimetric.  Occurs  in  short  prisms  often  terminated  by  four- 
sided  pyramids.  M  :  M=136^  20' ;  pyramidal  angles  150^  82' and 
101^  10'.    No  distinct  cleavage. 

H.=5 — 5*5.  G.=5'48.  Lustre  submetallic,  splendent,  of  snr* 
face  of  fracture  subvitreous.  Color  iron-black.  Streak  obostnut^ 
brown.    Fracture  uneven. 

OomponiioTu — Oootains,  according  to  G.  Rose,  (Reise,  Ural,  ii,  1842, 88),  Zin»nia»  pir- 
oxyd  or  iron,  and  titanic  acid.  KB.  infusible,  but  becomes  magnetic  With  salt  of  pm- 
j^orus,  in  the  outer  flame  gives  a  greenish  yellow  dear  glass ;  in  the  inner,  a  yeUowirii 
red,  which  is  deepened  by  adding  tin.    With  soda,  a  manganese  reaction. 

Occurs  in  gramte  veins  in  the  Ilmen  mountains.  The  crystals  are  imbedded  in  albita, 
and  the  largest  are  but  two  or  three  lines  long. 

Brooke's  name  Hmenite  being  preoccupied,  was  changed  by  Rose  to  Mengite.  Hie 
mengite  of  Brooke  is  monazite. 

AZORITK    J.  R  Titehemaeher,  Am.  J.  Sci.  2d  Ser.  iii,  82. 

Dimetric.  In  minute  octahedrons,  somewhat  shorter  portion- 
ally  than  the  regular  octahedron,  with  the  basal  edges  replaced ;  angle 
of  pyramid  (by  reflective  goniometer)  123°  15',  M:e=18S°40'. 
Cleavase  none.  Translucent  to  opaque.  White  with  a  faint 
greenisn-yellow  tinge,  or  colorless.     Vitreous  in  fracture. 


Oompimtion. — According  to  A.  A.  Hayes,  columbate  of  lime.    B.6.  infusible; 
aystals  beoome  opa(][ue-white ;  larger  in  outer  flame  reddish,  and  lieht  ydlow  in  h 
With  borax,  on  platinum  wire,  dissolves  with  extreme  slowness  and  difliculty  to  a  ti 
parent  globule,  sometimes  fiunt  greenish ;  with  more  borax,  opaque  oo  flaming.    With 
■alt  of  phosphorus  slowly  dissolved,  producing  a  faint  green  color. 

From  the  Axoret,  in  an  albitie  rock  along  with  black  tourmaline  and  pynhite.  Vint 
disdnguished  and  described  by  J.  E.  Teschemacher.  The  largest  crystal  seen  waa  baft 
1^  lii^  in  diameter.  There  is  some  resemblance  in  form  to  cryptolite,  (p.  820),  but  a 
recent  reexamination  of  the  species  by  Mr.  Hayes  corrobates  his  first  announoement 
that  the  mineral  contains  neither  cerium  nor  phosfdioric  add. 

The  angle  128<>  15'  is  near  that  of  tirwm,  p.  879,  and  <grttedite,  p.  898. 


TXTAITATM — OOLUIflATlS'.  SVl 


PTBRHTTS,  Q.  Bom,  Pogg.  xhn,  662. 

Monometric ;  in  octahedrons.    Cleavage  not  observed. 

H.=b6.    Lustre  vitreous.   Color  orange-yellow.   Subtranslucent. 

TnftMiM«.  Small  q)liiitfln  blactai  wd  eolor  the  flune  d«ep  -pSkm,  VxSLrmnm^  'n 
dinolTM  mmbIjt  in  bomx  or  nli  of  pbotpbonis;  adding  laigely  of  the  fluzea,  it  Ibnoa  a 
daar  fjiUBf  whicfa,  with  itill  more  <n  the  flux,  becomes  yeUowish-green;  with  ieai,  the 
I^MHwrndna  colorleat. 

FfirhiU  was  foond  bj  too  Perovaki  of  Si  Petenborg,  at  AlabaacMra,  near  MoniMk, 
whm  it  oeeon  in  dmay  faldapar  caTitiee,  eootaimog  aSo  tables  of  lithia  mioa,  orjalals 
«f  alfaita,  aod  a  single  arystal  of  white  topaa.  The  largest  crystal  was  but  three  lines 
kng.    The  name  is  from  Tep(Mf ,  yeUow, 

Wi^  this  species  J.  E.  Tesdiemacher  identifies  small  orange-yellow  octahe(bx)ns  found 
i^th  alblto  at  the  Aaores.  The  crystab  are  a  half  to  two  lines  kng,  and  those  of 
niimte  sise  are  transparent 

Aeeotding  to  chemical  and  blowpipe  trials  by  A.  A.  Hayes,  on  specimens  famished  him 
bj  Jfr.  TeaehemaAer,  theae  carysteJs  consist  of  cdumbate  (niobate)  of  sirooiiia,  oolored 
apparently  by  oxyds  of  iron,  uraniom,  and  manganese. 

•  BJ9L  in  the  forceps  on  the  first  impidse  of  heat,  becomes  darker,  and  the  fine  oraqge 
«Dkr  retmns  on  coding,  even  if  the  heat  has  been  hi^ ;  at  the  melting  point  of  cast 
inn,  in  the  reduction  fiame,  the  color  becomes  permanently  darker  and  orown.  With 
hms  (6  parts  to  1  of  assay)  it  diseolyes  and  afEbrds  a  dear  cQlorlees  glass,  wUdi  be- 
eoBMa  inetantly  opaline  or  opaque  on  flaming;  transferred  to  the  ozjr<£iting  flame  be- 
CQHiaa  opaque.  With  salt  of  pnoephonis  (in  the  same  proportion)  m  the  mner  flame 
gif«s  a  dear  e^|ass,  and  when  reduced,  the  glass  is  green ;  but  in  the  outer  becomes  yel- 
knr.  With  a  little  more  of  assay,  the  glass  remains  clear.  With  soda  (12  parts  to  1  of 
assay)  dissdyes ;  some  clear  portions  are  seen  in  the  globule  while  hot,  but  on  cooliqg; 
MMly  precedes  the  crystalliflrtioa  of  the  globule;  finally  a  ^y-brown  slag  remaina, 
imisfc,  coded  firom  the  outer  flame,  has  a  green  color  indicating  oogrd  of  manganese. 
Beeomposed  by  much  soda,  and  the  resulting  mass  heated  with  nttde  add,  giyes  a  heary 
white  msduble  powder,  which  with  bdlin^  water  takes  a  flocculent  form ;  the  powder 
cadiibited  dl  the  characters  of  columbk  (mobic)  add.  The  add  sdution,  when  mixed 
with  carbonate  of  ammonia,  remains  dear;  heated,  some  oxyd  of  iron  fiiUs,  and  the  fluid 
is  Ikhl  yellow ;  with  oxalic  add,  a  white  earth  separaftes,  whidi,  heated  with  sulpfanric 
mid  to  aesfaroy  the  oxalic  add,  dbedyes,  and  the  fluid  forma  with  potaah  before  complete 
mntralintion,  a  white  double  sdt,  which  has  the  diaractera  of  that  from  abroGoia,  but 
maj  also  contain  oo^d  of  cerium.  The  oxalate  when  first  formed  did  not  aflbrd  when 
hmk&d  the  dnnamoo-brown  cdor  diaracteristic  of  deutor^d  of  cerium.  Hie  extremdy 
■nail  amount  of  the  minerd  under  eramiwation  forbids  the  expression  of  certaintj  re- 
apettinK  the  base.  Although  inclining  to  the  opimon  of  the  existence  of  cerium  in  the 
ndnera^  frcnn  the  red  cdor  of  the  crystals,  Mr.  Hayes  obsenres  that  he  detained  no 
poattiye  proof  on  this  point 

PTROOHLORE.    Brewst  Jour,  yi,  858.    Microlite,  iS%4^ni 

Monometric.  In  octahedrons;  also  figs.  9  and  17,  plate  1.  Oc- 
tahedral cleavage  sometimes  distinct^  especially  in  the  smaller 
crystals. 

H.=6 — 5-25.  G. =3-802,  (Pyrochlore  from  Brevig),  Berzelins; 
4*82,  (from  Miask),  Rose;  4203 — 4221,  ffrom  Fredericksvam), 
Hayes.  Lustre  vitreous  or  resinous.  Color  pale  honey-yellow, 
brown,  dark-reddish  or  blackish-brown.  Subtranslucent— opaque. 
Fracture  conchoidal. 

Cba^KMtftofi.— Andyses :  1,  fromMiaak,  2,Breyiff,  Wohler,  (Posg.  xlyiii,  S8) ;  S,  Miask. 
Hermann,  (J.  £  pr.  Ohem.  zzzi,  94) ;  4,  5,  Fredencknrftm,  A.  A.  Hajes,  (Am.  J.  Scl, 
zlyi,  164): 


SM  MMOBirrfVB  HHrBEALOGT. 

Tk  9hJBe  Ca      Y    ftn   l^e     £[ 

1.  ens  1816  10-98  0-81  0-15  1-29  11«,  Na  8-98.  F  8-28»  Ti  Sn,l8[g  ?=102-O74,  W. 

2.  67-02    5-16    9-88  1-69  188  1-M  54*60,14,  So,  %,Ka^raa=97-80,W. 

8.    62-25  18-W,  t,  fin  0*7, Pe  668, Se 8-82. £a  2*00,  K, Sa,  li  872, F ?,  Wftwe, 

&  6-67, 14  2-28,  fi[  0-50=99-61,  Hermaim. 
4.    68-10,  Ti  20-20,  Ga  19*46, 9e  2*86^0x7(18 of  U* Mh, Pb, Sn  1-20, ign. 0*80=97*10,H. 
6.    59HW,»  fi  18-88,  Ca  16*78,  Pe  and  ^,  ^  0*70,  iSTa  6-68,  ign.  0-80=10119,  Hajis. 

*  With  tome  lime  and  titanic  add. 

WShler  by  later  experiments,  fAnn.  Ch.  u.  Fharm.  Izi,  264),  oonfinnB  tlie  pteaeDea  of 
tlioria>  not  found  br  Hermann.  He  finds  in  the  Frederickav&rn  crystals,  62*76  titanic 
add,  (instead  of  oolmnbic),  and  12*86  of  lime,  with  protosjd  of  manganese  2-76,  orfd  of 
iron  2-16,  oxyd  of  nranium  6*18,  atyd  of  cerium  6*80,  ozyd  of  tin  0*61,  water  4-2a  Tha 
formula  deduced  from  analyses  1  and  2  is 

(Oa,  th,Ce)«Ta. 

Q.  Rose  has  written  it  (adoping  the  riewthat  tantalic  add  contains  2  of  csygeo)* 

20a*  Ta»+NaF, 

(8yst  Uebers.  Ifin.  Gtebirgs.  Ural,  Berlin,  1S42).    Hermann  has  the  formula 

2&»  Ta+a(Ta,  Ti)+(B;  Na,  Li)F. 

Hayes's  analysis  (Na  6)  |^yes  nearly  (induding  JTa  under  Oa),  CaTa'+^C^^  6r 
adoponff  iy  it  becomes  Ca(Ta,  fi). 

BjB.  becomes  pale  brownish-ydlow  or  lemon  yellow,  but  retains  its  lustre,  and  Ibws 
with  great  difficulty.  With  borax  forms  a  reddish-yellow  transparent  globule  in  the  ear- 
ydating  flame,  whioi,  on  flaming,  becomes  opaque ;  with  more  of  the  borax,  becomea  a 
white  enamel.  With  salt  of  jMioephorus  dissolves  completely,  and  at  first,  witiii  soma 
eflinryeecence,  forming  a  glass  which  in  the  outer  flame  is  yellow  while  hot,  but  becomea 
grass-green  on  cooling. 

Pyroekiore  occurs  mibedded  in  syenite  at  Fredeikksvim  and  Lauryig  in  Norwaj,  at- 
aodated  with  drcon,  polymignite,  and  phosphate  of  yttria ;  also  at  Brevig  with  tiicrilet 
and  at  Ilmengebirge  near  Musk  in  Siberia. 

Fyrochlore  was  so  named  by  Berselius,  in  allusion  to  its  becoming  yellowish-green  ai- 
der the  blowpipe,  from  mpfftre,  and  x^<^(>  ffi^^^^ 

MioaOLiTB,  Shepard,  (Amer.  J.  Sd.  xxrii,  861,  xxxii,  888).  The  microlite  wieemtiai 
pjrodilore  doeely,  and  has  been  referred  to  this  spedes  by  J.  £.  Teediemacher,  (Am.  J. 
So.  xliii,  88).  It  occurs  in  small  octahedral  cr^stius,  translucent  to  opaque,  and  of  li|^ 
T^ow  and  brown  shades  of  color,  associated  with  albite,  green  and  red  tourmaline,  vno- 
ite  and  colnmbite,  at  the  Chesteifield  vein,  Massadrasetts.  The  octahedrons  occur  ellso 
with  truncated  edges,  (fig.  9,  pL  1),  and  also  with  the  angles  replaced  by  four  j^anaa  in- 
dined  on  the  octahedral  feces,  as  in  fiff.  17,  pL  1.  H=6*6.  G.=4'76— 6,  Shepard; 
6-406,  Hayes.  Analyses  according  to  Shepard,  (Am.  J.  Sd.  xxxii,  888),  and  Hayes,  (Am. 
J.  Sd.xlvi,168): 

Ta  76*70,    Ca  14-84,    W,Y,  tr7*42    fl  2*04=100,  Shepard. 

Ta  79-60,    Oa  10*87,    Pe  0*99,  oxyd  of  U  and  Mn  2*21,    Pb  1*60,    Sn  0*70=96*97,  H. 

The  iXKjfesk  of  the  lime  and  oolmnbic  add,  has  the  ratio  1 :  2  in  Shepard's  analyaia, 
oorrespondmg  to  CaTa*,  or  Cad^i;  and  the  ratio  1 :  8  in  tiiat  by  Hsyes,  correspond- 
ing  to  CaTa,  or  Ca'lVi'.  But  as  there  are  other  bases  present  as  well  as  lime,  the  tma 
constitution  of  the  spedes,  Hayes  states,  is  not  probably  represented  correctly  by  effher 
of  these  formulas. 

Hayes  giyes  the  following  blowpipe  characters,  (Am.  J.  ScL  xliii,  88) : — ^Ih.  the 
outer  flame  fuses  on  the  edges  to  an  enamel,  which  in  the  redudog  flame  darkena  and 
becomes  finally  of  a  doye  color ;  the  outer  flame  restores  again  the  former  oolor.  WKh 
borax  on  a  platinum  wire,  fuses  with  slight  efferyescence ;  and  the  outer  flame  g^yaa  a 
^[lass  which  is  reddiBh-brown  while  hot,  but  becomes  pale  yellow  as  it  cods ;  the  gbbole 
m  the  reducing  flame  remains  dear,  and  when  cold  is  of  a  pale  green  color ;  on  naming 

*  In  this  case  the  atomic  weight  of  tantalum  is  1631*16. 


TITAirAnW-— COLUMBATSS. 


to  irUta  eoMnel  is  produced.    VH^  a  ptrtide  of  oxjd  of  iroo,  tlie  borax  riobnls  In  Ifae 
mdndDSt  flame  ffhres  the  dianusierktio  reeetkna  of  fem«iiioii8  tHanie  acSL    ¥^tth  iali 


gHree 

efpiio^iorai  a  reddish  yellow  glass  hi  the  outer  flame,  irhich  becomes  grecDODOOoliiig; 
ill  me  leduehig  flame  a  dear  greoD  glass. 

FERGUSONITE,  Haidinger,  Edinb.  Trans,  z,  274. 

Dimetric,  hemihedral.  o  :  o=100^  28'  and 
138^  27',  e' :  e'=880  6'  and  169°  2',  M  :  e'= 
180^  31'.    Cleavage  basal  in  distinct  traces. 

H.=5&— 6.  6. =6-838,  Allan;  5800,  Tur- 
ner. Lustre  externally  dull,  on  the  fracture 
hrilliantly  vitreous  and  submetallic.  Color 
brownish-black;  in  thin  scales,  pale  liver-brown, 
or  yellowish-brown.  Streak  pale  brown.  Sub- 
translucent — opaque.  Fracture  imperfect  con- 
choidal. 

•  Oom/K»f /ton.— ft,  Ce)»  Ta.    Analysis  by  Hartwall,  (K.  V. 
A&  H.  1828, 167) : 

Ta  47-76,    "t  41-91,    Ce4-68,    Zr  8*02,    Sn  100,    C  0-96,    Fe  0-84=99-66. 

B3.  mfosible  bat  loses  color;  with  borax  it  fusee  with  diffieoltj,  and  fonns  a  glass, 
^lich  is  yellow  while  hot,  with  some  intenmcned  white  spots  of  undissolved  matter. 
WHh  soda  it  is  decompoeed  without  solution, leaTlng  a  reddish  slag ;  aflEbrds  g^bboles  of 
tm. 

Discovered  by  Gisdckd,  near  Cape  Farewell,  in  Greenland,  disseminated  in  quarts, 
Md  Dimad  in  honor  of  Robert  Ferguson,  of  Railh. 

TTTRO-OOLITMBITK    YttvotantaUte.    l^tale  Ozidtf  Yttrif^  JT. 

There  are  three  varieties  of  this  species ;  the  hUtck^  the  yeUow, 
and  the  brown  or  dark  yttro-columbite. 

'  The  black  exhibits  indistinct  traces  of  crystallization  in  four-  or 
six-sided  irre^ar  prisms  and  plates.  H.==:5*5.  G.=:  5*305.  Lus- 
tre submetallic.    Color  iron-black.    Streak  gray.    Opaque. 

The  yellow  not  crvstalline,  and  ocouninff  in  laminae  in  the  fis- 
sures of  feldspar.  H.=5.  G.= 5*882,  Ekeoerg.  Lustre  resinous 
on  the  surface,  vitreous  in  the  fracture.  Color  yellowish-brown — 
greenish.    Streak  white.    Opaque. 

The  brown  occurs  with  the  yellow,  in  thin  plates,  or  rarely  grains 
presenting  no  trace  of  crystallization.  H.=4*5— 5.  Lustre  vitre- 
oosy  inclining  to  resinous.  Color  black,  with  a  very  light  shade  of 
Inrown,  slightly  yellow  when  in  thin  plates  by  transmitted  light ; 
streak  white. 


CXmM(M»Kon.— &*(Ta,  W,^.    Analyses: 
Schw.J.zYi,461): 


1.  ysOoio,  t«  (Ta,  S), 

2,  «  u 


Ta 

60*12 
69-60 


S.  biaek,  (Y.  Oa.  *e)«(Ta,  W),  67*00 
4.  6roi«i,(Y,Ca)«Ta,  61*82 


W 

1*04 
1*26 

8*26 
2-69 


6*62 
8*28 

0-60 
111 


,  Beraelius,  (AfhandL  iv,  268,  8t2,aBd 

Y       Ca     9e 

29*78    0-60    1*16=99*28. 
29-90    8*29    2*72=99-89. 

20-26    6-26    8-60=96-76. 
88*62    8*26    065=97*86. 


400  BMOIIPTITB  MIITBEALOOT. 


BJIwinMfaUalaMblmtdeflniiiteteaiidaHiiiM  TU  black  wietyftoUw 

id  tmm  w|t1i  caibcKMite  of  lodft.    ThejdiatolTeiDbonuc,battMiio4aetodflBograiidib 

Ibeta  vwiaAies  of  jrttro-«ohiniUta  occur  in  SwedoD  At  Yttorby,  in  red  Iddipv,  and 
ai  Broddbo  and  Finbo,  near  Fahlun,  imbedded  in  qoarta  and  albite»  and  ■wniaited  wkk 
garnet,  mica»  and  the  p^rrophysalite  yariety  of  topas.  We  are  indebted  to  Bernlim  fiv 
the  dieeoreiy  and  deecription  of  thenL 

ISUXENTTE,  Seheertr,  Pogg.  1,  U9,  and  faodi,  Ml. 

Trimetric.  Angle  of  prism  according  to  Scheerer,  near  140^, 
culminant  edge  about  186^.  Also  massive,  without  any  traces  of 
cleavage. 

H.=6'6.    G.=4-6— 4'76.     Lustre  metallic,  vitreous.     Streak- 

Eowder  reddish-brown.    Color  brownish-black ;  in  thin  splinters 
as  a  reddish  brown  translucence»  lighter  than  the  streak.   Fracture 
subconchoidal. 

OompotUicn, — ^Analyses  by  Scheerer,  (loc.  cit); 

Tv«i«nlrMd,  6.»4-7»-4'78. 
68*64 

7-68 
2-91 
2-«0 


4-04 

Sdieerer's  first  analysis  made  the  metalUe  acids  the  ookanbio  and  titaok ;  but  be  has 
that  the  mineral  contains  niobic  and  pelopic  acids  in  place  of  cdbmbie. 
Hie  Jolster  enzenite  contains  the  most  titanic  add;  yet  Scfaeerer  does  not  doubt  tta 
klentit]^  ^  ^^  two  minsrals. 

BwK  infusible.  With  borax  in  the  ozydation  fiame  it  becomes  yellow  or  browniali-yal- 
lour,  md  the  color  is  the  same  after  coolW;  and  bj  flamiur,  it  forma  a  yeJlowish  cnameL 
TIm  cdor  is  bat  little  chanffed  in  the  reotiction  flame.  With  salt  of  phosnhoraa  H  di»> 
aolres  in  the  ozydatian  flame,  formii^  a  yellow  pearl,  which  on  codbig  bi 


Jdbler.  O.a4-e0, 

Titanic  and  metallic  acids, 

67-eo 

Tttria, 

25-09 

ftotoK.  nramom, 

6-84 

Protoi.  cerimn, 

8-14 

PfoCoKi  iron, 

lime, 

2-47 

Hagnesia, 

0-29 

Water, 

8-97 

Xubenita  aooMs  from  Jolster  in  NorwaT,  when  it  wasobtained  by  IVof  Kdlbaa;  alM 
Mur  Tredenstrand    It  was  named  by  8<»eer«r  from  c«{tpi(,««<nm^«r,  in  aUnnoQ  tote 
larifyofitsoocunrenoe.    In  its  ciyatalliaatioa  it  i^yproaches  colnmbite. 


F^Tcaisa,  (Ptdykras,  Sekttnr,  Tofg.l^  480V  is  deecribed  with  naaify the 

tm  of  euzenite.  Its  form  is  trimetnc ;  M :  M  about  140<>,  and  cohninsnt  edge  18t»» 
Sebeerer ;  the  crystals  are  thin  linear,  i  to  1|  inches  lone,  and  without  deayaca 

H.?=6-6.  Q.=6-10.  Lustre  bright  Blade,  and  in  £ie  iplinten,  biownitti,  etnak 
l^jfishbiowu.    ^actnre  coochoidaL 

dba^Mttf{of».--Near  Polym^pite,  bat  containing  in  addition,  M  niobic  ad& 

MfeOBjrdcfiifanhnn,  and  but  little  lime  and  no  manganesei  RK  deefepltates,^owaaM 
WMOBies  brown,  but  infanble.  Yields  with  borax  a  ^ass  which  is  yellow  in  the  onlif 
flame  and  brown  in  the  inner.  With  soda  on  platinum  gires  a  weak  reaction  of  aiaii- 
ganese.    IMssolres  imperfectiy  in  muriatie  add,  and  perfectiy  in  heated  suljjiuric. 

¥nm  Hitleroe,  Norway,  in  granite  with  gadolinite  and  oitibita.  The  aame  is  ftim 
nXvf,  many,  and  itpavtf,  mixture. 


TITANATM— OOLUHBAna. 


Trimetrio.  u  :  esUO^^  20',  fi  :  6=129"  40',  m  :  «=15»°  89', 
S :  i=:lS6°  6',  e :  e=  100°  4^  and  79°  20* ;  «  :  8=48°  48-  and  ISO® 
12' ;  «:  ^=134°  58',  45°  2' ;  P :  e=160°  34',  P:  «=119°  40',  P :  a= 
196"  2*,  a  :  a  (over  60=108°  58',  a :  e=148"  68'.  P :  &=1M°  86*, 
6':6'=150°  17',  a:6'=166°20i',  6':«=1S3°24',  P:6"=1190  IS', 


8":  o"  (over  fi)=lflO»  29',  fi  :  6"=170°  141'.  Brooke  found  with 
the  common  goniometer,  from  a  specimen  supposed  from  BodeQ- 
iMW,a:«=156OS0',  H:«=  114°  SO',  P:  6=130°,  P:  a'=136°80'. 
Dr.  Tomj  found  the  ansle  fi : «,  of  a  crystal  (fig.  3)  from  Haddam, 
(Ann.  New  York  Lvc^  i,  89),  to  equal  157°  and  fi  :  6=129°  W. 
Cleavage  parallel  witii  m  and  S  rather  distinct,  the  former  the  more 
90 ;  parallel  with  P  indistinct     Occurs  also  massive. 

H.=5— 6.  G.=6-4— 6-4 ; 6-469— 5-708,  Connecticut;  5-7— 6-89, 
Bavarian.  Lustre  submetallic  ;  brownish-black ;  a  httle  shining. 
Streak  dark  red  to  black.  Color  iron-black,  brownish-black,  gray- 
ish-black.    Opaque.     Fracture  subconchoidal,  uneven.     Brittle. 

AMjNXifuM. — Enenti>Ilv  pmbn.  of  iron  tad  Ot  mmgaiMU  irith  eolDmbis,  niofai^ 
M'Mkroiouid=(^e,  AD)*)TK,I}i,Pe)*.  AoKlywa:  l.WoUmiUn;  S,  SoUieper,  (PofR^ 
bm,  817);  8,  4, 6,  ft,  H.  Rose,  (ib  j;  1,  ATdejew,  (ib.) ;  S,  JuobKo,  (ib.) ;  9,  Honnjwn, 
a.t.  pr.Chem.xiiviii,121)-,  IO,BroiDeia,(Pagg.  izn,  1G1);  ll,12,Dun[nii,(0caiptea 
Band,  mm,  >SS) ;  13,  Hemiuiii,  (J.  I  pr.  Cbem,  iliv,  iOI) : 
Q  Mrt-utdi.   f'e    So    Sn     Cn 

I.  Otmndicut,     80'      IB-      S- =100,  WoUMton. 

1:  UddMown,  S-4Se— B'49B  7888  ISflS  417  0-39  O«7,0*O'4e,KiO-SS=I01-iS,  & 
9.  *  G'70B  09-eS  lS-87  444  fr47  frOt,  Ok  (rae^=  100-96,  BoM, 

6'S9  81-07  14-80  8-86  fM6  0-18,  "     "    =99-80,  Rcae. 

81-84  1!B»  8-77  0-I9  0-10,  "     "    —99^9,  Boe. 

B-7  79-68  ISIO  4-66  0-12  0-18,  "     "    =»9«7.  lUmt. 

6-03— «-08      BO-64  IB-SS  4-65      0-10         "  0-SI  =100-98,  Awd. 

8-976  79-78  14-77  4-77  0-10  1-61=100-B9.  Ji 

6-48—618 

6-401 

6*— 6-727 


80H7    8-60  9-09,  t  frS  Stea-44,  tJ  0-B0=100i  I 
78-60  13-76  4-48,  OHWS,  Mg  8«1,  5  O-eS,  On* 


78-44  14-«ft  6-6e=9*«S,  D 
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DiSCBimVB   MmSSALOGY. 


The  yttria  and  unmium  of  the  IlnieD  cdumhite,  Hermann  attribates  to  a  mixitire 
with  lainankite.    The  &n  in  the  abore  aoaljBis  of  Bromeis  includes  alio  Jttrk. 

H.  Rose  has  discovered  that  in  this  spectes  the  eolumhic  acid  is  more  or  less  rephwed 
br  niobic  and  pelopic  adds.  T^  Hmen  spedmeus,  according  to  hini,  cootam  mostly 
mobie  add  along  with  traces  of  pelopio  ana  tungstie  adds ;  and  this  is  also  tma  of  the 
Oonneetlcat  oolumbite.  The  Bodenmaia  minenu  indudes  more  pelopie  acid,  aad  haooa 
its  I^faer  specific  graytty.  Spedmens  of  the  highest  specific  gravitjat  Bodenmals,  gnr« 
a  Uau  powder,  and  others  or  less  grsritr  a  dark  redcush  brcnra.  The  Limoges  sped- 
meDB  (aaaljBes  11, 18)  resemble  thme  of  fiayaria»  in  conAaimng  nindpalty  pdook  add  ; 
and  Damoor  has  proposed  to  adopt  for  this  variety  the  name  Baitrim,  wule  ueaiDbiB 
taiietv  has  been  called  Nicbite. 

Woilaston*s  analysis  was  made  on  foor  grains  of  the  ori^pnal  specimen  in  the  Britidi 
Hnseom,  sent  out  from  Connecticut  by  Gov.  Winthrop  to  Sir  Hans  Sloane. 

KK  alone,  on  charcoal,  infudble.  With  borax,  in  powder,  fiidon  takes  place  dowly 
bat  perfectly,  forming  a  blackish-green  glass. 

Golombite  of  Bod^miais,  in  Bavaria,  and  also  of  Rabenstein,  near  Zwiesd,  in  Bohemia, 
oocars  in  granite.    In  the  United  States  it  occurs  both  in  feldspathic  and  albitic  granite. 

Hie  occurrence  of  columbite  in  America  was  first  made  known  by  Mr.  Hatcfaetlfs 
ezambation  of  a  specimen,  sent  by  Gov.  Winthrop  to  Sir  Hans  Sloane,  then  President  of 
the  Royal  Sodety,  which  was  labded  as  found  at  Neatnesgue.  D.  S.  L.  Biitchill  stated 
{Med.  Kepos.  vol.  viii)  that  it  was  taken  from  a  spring  at  New  London,  Conn.  No  local- 
tty  has  smce  been  detected  at  that  place.    But  tne  redisooveiy  of  it  at  Haddam,  fint 


poblidied  by  Dr.  Torrey,  (Amer.  J.  Sd  iv,  62),  has  led  to  the  belief  that  the  latter 
its  or^nal  locality.  It  has  since  been  discovered  more  abundantly  near  Middletown. 
^  At  Haddam  it  occurs  in  a  granite  vein,  associated  with  chrysoberyl,  beryl,  and  antomo- 
lite.  Finer  crystals  come  from  a  feldstMur  quarry  near  Middletown,  along  with  albitei 
Tlie  above  fipve,  2,  represents  one  of  these  crystals  three  quarters  of  an  inch  long ;  Us 
fiuses  are  suffidently  brilliant  for  the  use  of  the  reflecting  goniometer.  A  crystal  firom 
tUs  locaUfy,  deecnbed  by  Professor  Johnston,  (Amer.  J.  So,  zxx,  897).  weig^bed,  befona 
it  was  broken,  fourteen  pounds  The  part  fiffured  weighed  six  pounds  and  twdve 
omees  avoirdupois,  and  was  about  six  inches  in  length  and  breadth.  It  exhibits  tiie  facta 
Hf  fif  <>  <'»  ^  ^  and  another  imperfect  plane,  which  appears  to  be  o'.  ChesteifiiUL 
Mnss,  has  afiforded  some  fine  crysUls^  assodateid  with  blue  and  green  tourmalines^  and 
beiryl,  in  sianite ;  also  Acworth,  N.  H.,  but  this  locality  is  now  apparently  exhausted.  It 
has  also  been  observed  at  Beveriy,  Mass. ;  at  Plymouth,  N.  H.,  with  beryl;  at  Orel 
ilald,  N.  Y.,  with  chrysoberyL 

FSBRO-TANTALITK     Tantalite.     Columbate  of  Iron.    Tamela-tantalite.    Kindto 

Tantalite. 

Trimetric.  m:«=1220  M',  M:e'''=1620  58', 
e' :  6^=167^  38^,  5':  6'  (adjacent) =126°  & :  6^(0 ver 
e")=  1 12°  30',  6' :  o'  (planes  at  opposite  extremities 
of  the  crystals) =91°  42',  6"  :  o"  (adjacent)=01° 
W,  6^"  :  o"'=73°  37^     Also  massive. 

H.=&— 6.  G.=7'l — ^7'003.  Lustre  nearly  pure 
metallic.  Color  iron  black.  Streak  reddish-brown. 
Opaque.    Brittle. 

CbmfK>n<ioik---The  same  elements  as  the  preGeding=(]fi*e,  An) 
(Ts,  ISi,  Pe>    Analyaes :  1,  S,  Bersslius,  (Sobw.  J.  xvi,  259, 447, 
and  zxjd,  874);  8,  Nordensldold,  (Jahresbi  zii,  190);  4,  Jaoobson,  (Pogg.  bdii,  817);  !» 
Brooks,  (ib.);  6,  Woinmn.(ib.):  —  v  ^  ««.       /,  •* 

iSSn  &vk  On  (jh 

7.4  0-6  =98-4,  BeraeUus. 

lil  0-80  O-M,  Bi  0-72=102^,  BcniliM. 

l-lt  — =98-81,  Nordenskidld 

0^  MS  1-81  007=101-98,JacobeQiL    QtjsffWt. 

1*79  0^  004  — c=100-81,  Rxxiks. 

♦88  Ml  0^  0-60=98'74,  WonnoD.    e^ssMSV. 


Ta  TSV. 

1.  Kimito,    88*2  7*2 

2.  "  86-87  12-98 
8.  Tkmda,  88*44  18*76 
4.  •*  84^16  14-68 
6.  «  84-70  14^ 
6.       "         77-«8  8-47 
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The  Untalite  from  Finbo  and  Broddbo  {eomteroianUUiie  of  ffauimann)  oontams  mucli 
osjd  of  tin.    Bendius  found 


Ta 

Fe 

mn 

fti 

U 

1.  FUbo^ 

66-99 

7-67 

7*98 

16-76 

l-40=101-79. 

S.  Broddbo, 

68-23 

9-68 

716 

8-M 

1-19,  W  6-l9=!l00-69. 

». 

66*86 

11-07 

660 

8-40 

1-60,  ••  6-12=100^19. 

Fono-tanlalite  ia  oonfined  mostl  j  to  albitie  granite,  and  ia  uaualljr  aaaodated  wHli 
betyL  It  oocora  in  Finland,  both  at  Tamela  and  Kimita  In  the  Kimito  tantalite,  part 
of  ttM  iron  ia  replaced  hj  manganeae.  Near  Harkaaaari,  ferro-tantalite  ia  aaaodated 
with  roee  qoarts  and  gigantolite,  in  albitie  granite.  At  Katiala  it  ia  aaaodated  with  lithia 
niic%  blaek  tourmaline,  and  eolorleia  beryl. 

SAMABSKITE,  IT.  TSom.    TJranotantal,  G.  Bote.    Tttroilmonite,  fferm. 

Trimetric  :  ansle  of  prism  135^  to  186^,  which  is  near  ^  :  ^  of 
Golumbite.    Usu^ly  in  flattened  grains. 

H.=6-6.  G.=5-614— 6-68,  Uranotantalite ;  6-8a8— 545,  Yttroil- 
menite.  Lustre  of  surface  of  fracture  shining  and  submetallic. 
Color  velvet  black.     Streak  dark  reddish-brown.    Opaque. 


-Analyses :  1,  2,  8,  Perez,  under  the  direction  of  Rose,  (Pogg.  bad,  167) : 

Met  adds.  ^  ^e  t  iSlg  Oa  and  libi 

66*88  1416  16-48  9*16  0*80  0-92=96  84. 

66-00  16-70  16-90  11-04  0-76  102=101-41. 

66-91  16-77  16-94  8^6  0*76  1-88=99-61. 

Hermann's  ilmenic  add  is  shown  by  Rose  to  be  a  miztore  of  niobic  and  tm^;ttic  adds. 
Hennann  girea  as  his  result^  ilmenic  aoid  67*818,  titanio  add  6*901,  Ce  and  £a  2-878,  tT 
18-808,  0  1-869,  te  13*618,  &n  0*810,  Ca  0-600=100*681.  Hennann'a  name  ^UnU- 
mtnite  allades  to  the  soppoeed  new  metal  Umefthtm,  aUedged  to  eiiyt  in  this  speciea. 

Healed  lightly  in  a  glass  tabe,  it  decrepitates,  disenMrea  a  little  moisture,  and  buna 
fika  gadolimte,  becoming  of  a  brownish-buck  color,  m  toe  platinnm  forceps  it  melts  on 
the  edges  to  a  black  elaas.  On  platinnm  wire,  widi  borax,  the  polToriied  mineral  fuses 
easily,  and  forms  in  the  inner  flame  a  yellowish  glass,  and  in  the  outer  a  yellowish-green 

Uraootantalite  occurs  in  reddish-brown  feldspar,  with  crystallised  aascbynite,  in  the 
Bmso  mountains,  near  Biiask  in  the  UraL  The  largest  pieces  met  with  were  of  the 
■at  of  haiel-nnts. 

WOLFRAM,  M,    Tungstateof  Iroa    Tungstate  of  Iron  and  Manganese.    Bcheelaie  of 

Iron  and  Manganese.    Scheelin  Ferrugin^,  H, 


iroetric,  and  nearly  of  the  form  of  columbite.          .^ — ^n 
=  101°  6',e:e  (over the  apex) =125°  20',     X^    «    \«\ 
rover  the  aDex^=9ftO  12'  G.  Rose  :  e'  :  e'=    (      ^ r^^ 


Trimetric,  and  nearly  of  the  form  of  columbite. 
e' :  e'=101°  6',e  :  e  (over the  apex)=125°  2 
^  :  6  (over  the  apex) =99°  12',  6.  Rose  ;  e' :  e' 
101°  45',  Kemdt.  Cleavage  perfect  parallel  with 
the  shorter  diagonal ;  imperiect  parallel  to  the 
longer.  Compound  crystals,  composition  parallel 
to  M  and  € ;  also  irregular  lamellar ;  coarse  di- 
vergent columnar ;  massive  granular — ^particles 
strongly  coherent. 

H.=5 — 5*6.  G.=7*l — ^7-55.  Lustre  submetallic.  Streak  dark 
reddish-brown.  Color  dark  grayish  or  brownish-black.  Opaque. 
Sometimes  weak  magnetic. 


4M  DMciiFTivi  MnrnALOoir. 

0(mipo9Uion.'^te,  An)yr;  either  sC'eW+SlftnW,  or  it'eW+AnW. 

AiMUjees :  1,  2,  Sdiaflj^tedi,  (Ppgg.  lii,  475) ;  8,  Sbelmen,  mean  of  2  aoaljsei,  (Ann. 
Ch.  Fbj%.  [Z\  viii,  606) :  4,  KuMin,  (Ramm.  8d  Supp.  127);  6—10,  Kemdt»  (J.  £  pr. 
Cbem.  idii,  81) :  11,  12,  Scha^j^itsch,  (loc.  at) ;  18,  ^t^elmen,  mean  of  6  mtJijtm,  (loc 
di);  14»  RammelBberg*  (2d  Snpp.  175);  16,  16, 17, 18,  Kemdt: 

L  Formula,  2]9'eW+8]KnW. 

O  W       ^e      &n 

1.  Zhmwald,  7*191  75-88    9-56    1 61 2=100,  SchaflJiotadL 

2.  "  7191  76-66     9-49     14-86=100, 

8.  «  76-99  9*62  18*96,  Ca  0*48=100-06,  Ebdman. 

4.  **  76-92  9*88  1404=99-84.  Kuasio. 

6.  ••  7-228                  76-84  961  14-21=10016,  Kemdt 

6.  «  7-281  76-62  9*55  14-86=100^)2, 

7.  Lane's  Mine,        7*411^7-486      7547    9*58    14*26=99*26 

8.  «  7*208—7*269      75*76    9*74    14*60=100^)0, 

9.  Schlaekenwald,    7-482—7*586      74*68    9*56     14*80=99*64, 
10.  Alteobeig,  7198— 7*189      75-44    964    14-90=99i»8, 


u 
ft 


II  Formula,  4*eW+]iitnW. 

11.  Ehrenfriedersdorf,  76-10  1916      4-74=100,  SchafiQsotsch. 

12.  Chantdoup,         7487  76-00  1838      5-67=100. 

18.  Limogee,  76*20  1919  448,  ikg  0-80=100*67, Ebebneo. 

14.  Har^erode,  7143  75*56  2017  8-54=99*27,  Rammebbei];. 

16.  *•  7-28  75-90  19*26  4-80=99-95,  KemdL 

16.  Monte  Video,  7-5—7-518  76*02  19*20  4*75=99*98, 

17.  Nertachinsk,  75  76*64  19-55  4-81=100*00, 

18.  Chanteloup,  7-48—7*61  76-88  19-82  4*84=99*99,  ** 

SdMU%ot8ch  makes  the  tongstie  add,  'W ;  and  Margueritte  oonsiderB  the  tangaton  in 

the  atate  of  WK)*,  or  t(^-|-^^>  «>d  the  iron  and  manganese  as  perozjd.  Rammebbaif 
adopts  the  Ibrmnln  above  given. 

RR  decrepitates,  and  melts  at  a  high  temperature  to  a  magnetic  globule^  whoae  aor- 
fiuse  is  covered  with  crystals,  having  a  metaUic  lustre.  With  ooraz  rarms  a  green  bead. 
With  but  little  salt  of  phosphorus  m  the  inner  flame,  if  tin  be  added  and  the  'mhtAe 
heated,  the  cdor  becomes  g^reen  and  it  fuses  to  a  dear  globule,  of  a  deep  red  oolor. 

Wolfram  is  often  associated  with  tin  ores ;  also  with  galena,  in  veins  traversiiig  gittf- 
irad^e ;  also  in  quarts,  with  native  bismuth,  tungstate  of  mne.  pyrites,  galena,  blende,  it. 
It  occurs  at  Cornwall,  much  to  the  detriment  of  the  tin  ores ;  m  fine  crystala  at  Sdilaek- 
enwald,  Zinnwald.  Ehrenfriedftrsdor^  and  Nertachinsk;  oLao  at  Limoges,  in  ftawse, 
and  on  the  island  of  Rona,  one  of  the  Hebrides.  The  crystals  of  Zinnwald  are  remaik- 
able  as  hemitropea 

Li  the  Unitea  States  it  occurs  at  Lane's  mine,  Monroe,  Conn.,  in  quartc,  associated  with 
native  blnnuth,  and  the  other  minerals  above  mentioned ;  also  reported  from  near  Mine 
La  Motte,  Missouri.  Pseudomorphs,  of  the  form  of  tungstate  of  lime,  are  often  ob- 
served at  Lane's  mine.  It  has  alM>  been  met  with  in  small  quantities  in  Trumbull,  Cono., 
at  the  topas  vein;  alM>  masdve  in  crystals  on  Camdaxe  fium,  near  Blue  Hill  Ba^,  Me. 

This  spedes  is  shown  to  be  isomorphous  with  columbite  by  G.  Rose,*  (Pogg.  Inv,  171). 

A  mineral  from  Schlackenwald,  occurring  with  fluor  spar  and  apatite,  in  fine  noodles 
of  a  brownish  red  odor,  and  G.=:6  45,  affo^ed  Rammeisbexg  on  analysis,  (Ramm.  8d 
Supp.  127): 

W  67-05,  ^e  6*72,  An  19*78,  Ca  8-02,  il  1*01,  3i  0*08,  P  and  F  0*61,  ign.  0*78=100. 
Rammelsbeiig  observes  that  it  may  be  a  partially  altered  wolfram,  or  perhaps  haa  tte 
formula  fi»W*. 


*  EnoneoQsly  printed  H.  Roae,  on  page  884. 
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SCHEELTTE,  ZtfonA.    Timgstate  of  lime.    Tongstea    Scbeelin  eidctin,  i7. 

Schwentem,  W. 

Dimetrio  ;  hemihedral ;  A  :  A=100^  40'  and 
120®  2'.  Levy;  e' :  e'^lOS^  12',  and  112^  2'. 
A  :  e'=140°20',  e'  :  o'=151^  88'.  Cleavage 
octahedral,  though  interrupted  ;  in  traces  par- 
allel to  A.  Compound  crystals,  composition 
paraltel  to  planes  truncating  the  basal  edges. 
Imperfect  crystallizations,  reniform  with  col- 
umnar structure  ;  also  massive  granular. 

H.=4-5— 6.  G.=6— 6076, the  latter, white 
crystalline  from  Schlackenwald,  Haidin^er. 
Lustre  vitreous,  inclining  to  adamantine. 
Streak  white.  Color  white,  inclining  to  yel- 
low and  brown  ;  sometimes  almost  orange-yel- 
low. Subtransparent — translucent.  Frac- 
ture uneven.    Brittle. 

CompoiUion, — C/aW=Lime  19*86,  tungstic  add  80*64. 

AnalTBes:  1,  Schede,  (K.  V.  Ac.  HandL  t  1781);  2,  8,  Elaprotb,  (Beit  iii,  44);  4, 
BaneliuB,  (Afh.  i  Fis.  iv,  806) ;  6,  6,  Brandes  and  Bocholx,  (Schweig.  xz,  286) ;  1,  Cboor 
Ijtne,  (Ann.  dea.  M.  Russ.  1841,  817);  8,  Rammelsberg,  (P<%g-  Izzvii,  246) ;  9,Bowen, 
(Am.J.SclT,118): 

Si     9e 
4-00  — =100,  Sdieele  in  1781. 

800  =98*86,  Klaproth, 

1*60  1*26,  Hn  0*76=97*46,  Klaprotk 

=99-817.  BeRelim. 

200  =99*06,  R  and  B. 

2*94  1*60,  6a  1*1=98*64,  B.  and  R 

%  0-66=97*94,  Cfaoalane ;  O.  6*071. 

=100*20,  Ramm. ;  G.  6*08. 

2*64  1-03,  Sin  0*31=99*29,  Bowen. 


SchlaekMwald. 


6a      W 

1.  Bitaberg,  Sweden,  81*00  66-00 

5.  Sdiladienwald,  17*60  77*76 
8.  Cornwall,  18*70  76*26 
4.  Waatmanland,  Sweden,  19*40  80417 

6.  Schlackenwald,  19*06  78-00 

6.  Zinnwald,  16*60  7660 

7.  Eatberinenburg,  18*88  78*41 

8.  Nendorf;  21*66  78*64 

9.  Monroe,  Ct  19*36  76*06 

Domeyko  has  analyzed  a  men  scheelite  from  the  Pkovince  of  Coquimbo  in  Chili,  and 
found  it  to  contain,  (Ann.  d  M.  [4],  iii,  16) : 

W  75-76,        6a  18*06,        Cn  8*80,        5i  0*76=97*86. 

Tbtd  km,  according  to  Rammelsberff ,  is  without  doubt  tungstic  add. 

BS.  on  chfldrcoiu,  fuses  on  thin  edges  to  a  semi-transparent  elass.  Soluble  with  borax 
to  a  transparent  glass,  which  afterwards  becomes  opaque  and  crystalline.  With  salt  of 
phosphorus  forms  a  glass,  colorless  m  outer  flame,  in  inner  green  when  hot,  and  toM  blue, 
cold.  With  tin  ^e  glass  deepens  in  color  and  becomes  green.  Jn  muriatic  or  nitric 
adds  decomposed,  leaving  a  yellow  powder  soluble  in  ammonia. 

Tungstate  of  Ume  is  usually  associated  with  crystalline  rocks,  and  is  commonly  found 
in  eonnectioa  with  tin  ore,  topaz,  fluor,  apatite,  molybdena,  or  wolfram,  in  quarts. 

Occurs  at  Schlackenwald  and  Zinnwald  in  Bohemia ;  in  fine  crystalB  at  CaldbeddbD, 
near  Keswick,  with  apatite,  moWbdena,  and  wolfram.  Also  at  Schellgaden  in  Salabaig^ 
Neudorf  in  the  Hartz;  Ehrenfriedersdorf in  Saxony;  Posing  in  Hungary;  Dalecariia 
and  Bitsberg  in  Sweden ;  and  Coquimbo,  Chill 

In  the  United  States  it  is  found  crystallized  and  massiye,  at  Monroe  and  Huntiqgtoii, 
Coon.,  at  Lane's  mine,  where  it  is  aseodated  with  wolfram,  pyritoi,  mtile,  aad  naliTe  bk- 
muth,  in  quartz. 

Tungstate  of  lime  has  not  been  employed  b  the  arts.  It  aflbrds  tungitic  add.  which  is 
a  beautifol  yellow  pigment,  but  beoomes  green  oo  exposure. 
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8CHEELETINE,  Beud    Tungstote  of  Lead    auAn^Eaid.    SdieelblMen.    Sdwel- 

aanres  BlS.    Sdieelblei^Mth.    BlekchaeUt 

Dimetiic.  In  modified  square  octahedrons  or  prisms.  A  :  A= 
90^  44S  and  131^  25' ;  another  octahedron  has  the  angles  92''  46' 
and  154^  36'.  Crystals  often  indistinctly  aggregated.  Cleavage 
basal,  imperfect. 

H. =2-75— 3.  G. =7*064 — 8*13.  Lustre  resinous,  subadamao* 
tine.  Color  green,  gray,  brown,  and  red.  Streak  uncolored. 
Faintly  translucent. 


•      ••■ 


CompoHHo9L'-'Fhyf==:TuDggtk  add  62,  ozyd  of  lead  4S. 
Kerndt  obtained  as  the  mean  of  two  analyaes  of  spedoiens  firam  Zinnwald,  (J.  1  pr. 
Oh.zlii,116): 

W  61-786,        Pb  45-998,        Oa  1*895,        ]^e  and  ifiDn  a-4tl. 

B.R  melts  and  gives  off  vapors  of  lead,  leaving  a  dark  colored  submetallic  cr^itallkw 
globule,  having  a  pale-gray  streak.    Soluble  in  nitric  add  with  a  yellow  predpitate. 

Scfaeeletine  occurs  at  Zinnwald  in  Bohemia,  associated  with  quartz  and  mica ;  also  ai 
Bleiberg  in  Carinthia,  accompanying  molybdate  of  lead. 

WULFSNITE,  ffaid.    Molybdate  of  Lead.    Oelb-UdenB,   Wem,    TeUow  Lead  Ore. 

Bleigelb,  Maui.    Bleimolybdat 

Dimetric.  In  modified  square  tables  and  square  octahedrons ; 
A:  A  (over  a  terminal  edge) =99^  40'; 
A  :  A  (over  a  basal  edge)=131o  35' ;  fig. 
54,  pi.  1 ;  also  the  annexed  figure,  e' :  & 
(over  basal  edge)=1150  T,  A  :  a'=150^  46', 
e' :  &'=  168°  49',  e" :  e"  (over  a') = 11 8^  26', 
e"  :  e"  (over  e')=92®  48'.  Cleavage  octa- 
hedral, very  smooth.  Also  granularly  mas- 
sive, coarse  or  fine,  firmly  coherent. 

H.=2-76 — 3.   G.=6-3 — 6*9.    Lustre  res- 
inous  or  adamantine.    Streak  white.    Color 
wax-yellow,  passing    into  orange-yellow; 
also  siskin  and  olive-^een,  yellowish-gray,  grayish-white.    Sabr 
transparent — subtranslucent.     Fracture  subconchoidd.    Brittle. 

OMii0<Mt<tofi.-*-^b&o=Molybdic  add  89*19,  ozyd  of  lead  60*81.    Analyses:  1,  Baldb- 
ett,  (PbiL  TVaos.  1796,  p.  288);  2,  Gobel,  (Schw.  J.  zzzvii,  71);  8,  Melling,  (Faiiiawh 
berg,  1st  Supp.  59) ;  4,  5,  J.  Brown,  (Proa  FhiL  So&  OlaBgow,  April,  1847): 

1.  Oaiinthia,    Pb  68*40        fio  87*00, 9e  8*08,  Si  0-28=98-76,  Hatobelt 

2.  "  69-0  40-5=99*6,  Qobd. 

8.        **  61*908  40-298=102196,  Mellinff. 

4.        **  60*85  89-80=99*66,  Brown. 

6.        "  60-28  89*19=99*42,      " 

A  red  variety  contains  a  few  per  cent  of  ehrcmie  acid. 

BB.  dMrepitates  brisklT  and  becomes  darker,  and  afterwards  oo  eooliitt,  iiie  ookr  db- 

WfMiM,    On  diarooal  it  fuses  and  is  absorbed,  leaving  behind  gbbolesi?  metallio  lead. 

7HI1  bans  in  tike  exterior  flame,  it  fiises  readily  to  a  sliglitly  coloted  ^ass;  in  ^m  fate- 

Tier  flame,  the  glass  is  transparent,  but  on  cooliDg  becomes  all  at  once  dark'and  cfM^ne. 
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Malto  nudStj  with  nit  of  phosphonii,  prodncmg  a  green  gUm,  when  the  pfopertko  ef 
tiM  ndoend  k  eOMitt,  but  nack  end  opaqne,  if  Uige. 

Hub  epedee  occon  in  yeine  in  Hmeetone  with  other  oree  of  lead,  at  Scfawursenbach, 
Bleiberg,  and  Windish-Kappel  in  Garinthia.  It  is  ako  met  with  at  Retabanya  in  Hniwa- 
17,  and  at  Moldawa  in  the  Sannat)  where  its  crystals  are  red  and  haye  eonsidefable 
rifemUanee  to  cfaromate  of  lead.* 

'  II  is  Ibiind  in  small  onantitiee  at  the  Southampton  lead  mine,  Masa,  and  at  the  Periu- 
OMan  mbe  near  Philadelphia. 

▲  mofybdate  of  lead  from  Pamplona,  S.  A.,  afforded  BoussinganH,  (Ana  Ch.  Phya 

tb  1S-8,  fio  10^,  C  2-9,  HCl  18,  P  18,  &  12,  9e  1%  Si  22,  qnarta  8-7=W^l. 

Ha  eoiMiden  it  a  baaic  salt  with  the  f omrahi  f^b^fita 

JPopyko  giTos  an  analysis  of  an  ore  from  Chili,  (Ann.  d.  llhiee,  [4],  iii,  li),  wliicll 
■Boraed  him 

Pb4-80,  So  42-2,  &  6-3,  Fe  8-6=100, 

in  which  lime  appears  to  replace  part  of  the  lead. 


III.  URANIUM. 

Uianium  does  not  exist  native.  It  occurs  in  combination  with  oxygen ; 
also  with  sulphuric,  phosphoric,  and  carbonic  acids,  combined  ia  moat  of 
tbeae  compounds  with  lime  or  oxyd  of  copper.  It  is  also  contained  in 
aooM  ores  of  colombium,  as  yttro-columbite,  (p.  399),  pyrochlore^  (p.  297), 
aamarskite,  (p.  403),  and  euxenite,  (p.  4(X)). 

URANOCfHBE.    UranUathe.    Vnootaae,  Bewi 

Earthy  and  pulverulent.  Color  suIphur-yeDow,  citron-yellow  to 
brownish  or  reddish-yellow.    Opaque. 

OompontiofL — Probably  ^  with  water  mad  soaetimee  cnhonie  add.  It  disselrea  in 
acid,  yielding  a  yellow  solution,  whidi  afibrds  a  brown  precipitate  with  pmesiate  of  pot- 
ash. Heated  gently  it  becomes  orange-yellow.  In  the  reducing  flame  changes  to  green, 
bot  does  not  fuse. 

It  aooomnanies  pitchblende  in  Cornwall  and  in  Bohemia.  At  the  Callington  tin  mine, 
Oomwall,  It  has  oeen  obserred  in  miwwi  of  eonsidflrahle  else,  whidk  were  ^ite  free 
from  carbonic  add.  It  is  found  sparingly  with  oolumbite  and  uranite  at  the  Iddspar 
ijasiTj  near  Middletown,  Ot 

PFTCHBLENDK    Protozydof  Uraninm.    Pecherx,  TT.   Pechnnui,  i&wa    Oaasmierz,. 

Pittinen»  .Brett    Uranpechen.    Unme  Qzydnl6,  IT. 

Munometric.  In  octahedrons,  and  the  same  with  the  faces  of  the 
cube,  Scheerer.  Usually  massive  and  botryoidal ;  also  in  grains ; 
structure  sometimes  columnar  or  curved  lameUar. 

H.=5-5.  6.=6-468— 71.  Lustre  aabmetaUic  or  didL  CMor 
grayish,  brownish,  or  velvet-black,  red.  Streak  black,  e  little  afaj- 
ning.    Opaque.    Fracture  conchoidal,  uneven. 
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CbmpMJIioii.— t^^  Analyses :  1,  KUproth,  (Beit  ii,  197) ;  2,  Vhtt,  (Schw.  J.  zxxt> 
82e);  8,  Rammelsboigf,  (Pogg-  Uz,  85);  4,  Ebehnen,  (Ann.  COl  Phji.  1848»  498);  ii 
Scheerer,  (Pogg.  Izzii,  661) ;  6,  Kersten,  (J.  t  pr.  Chem.  zziz,  888) : 

1.  086*6  t'e9e2*6    FbS  6*0    3i  6*0=100,  KUproth. 

2.  84*62    i'e%'24  4*20       2*02,  Co  l-42=100-4«,  Pfiiffi 

8.  OS 79*16    Fe  808     Pb  6*20  As  118,  tia  2*81,  llilg  0*46,  Si  6*80,  Bl  (with  Fb  aai 

Cu)  0*66,  "A  0-86=:99'09,  Rammglehftg. 
4.      **  76-94    te  810  4*22  IJbi  0*82,  Ca  6*24,  Ag  2*07,  ^a  0*26,  Q  8*82,  Si  ^M, 

8  0-60,  fi  1*86=100*89,  SbelnMB. 
6.  76*6,  Pb,  met  adds,  and  Si  16*6,  fin  1*0,  It  4*1,  loss  and  rock  2*7,  Sdieenr. 

6.      9  72*00,  Sin  0*06,  Ca  6*00,  Si  4*26,  iQf  14*76,  As  trace,  P  2*80,  HF  trae$=»9^  K. 

The  specimens  for  these  analyses  were  from  Joachimsthal,  excepting  Noa.  2  and  6,  and 
tba  last  IS  the  so-called  GummterM,  No.  6  is  the  oystalliced  yanety.  The  oompoaiita 
of  this  species  is  not  fully  ascertained,  neither  is  it  (juite  certain  that  the  crjrataUiaad 
specimens  are  identical  with  the  amorphous.  Vanadium  and  also  seleolmn  oocor  in  tiba 
ore  from  Johanngeorgenstadt 

B.B.  alone  infusible,  but  in  the  forceps  colors  exterior  flame  green.  With  borax  it 
melts  to  a  dark  yellow  glass,  which  is  oirtj  green  in  the  reducing  flame.  With  soda  not 
dissolyed,  but  yields  the  smell  of  arsenic  m  the  state  of  powder  dissolyes  sknHj  in 
nitric  add,  eyolying  red  fumes  of  nitrous  add.  Not  acted  on  by  muriatic  add.  Noi  at- 
tractable by  the  magnet 

Pitchblende  accompanies  yarious  ores  of  silyer  and  lead  at  Johanngeorgen8tadt»  Mari- 
enberg,  and  Sddieeberg  in  Saxony,  at  Joachimsthal  and  Prdbram  in  Soh^nia,  and  Bflts* 
banya  in  Hungary.  It  is  associated  with  uranite  at  Tincroft  and  Tol  Came  mines  near 
Redtutib,  in  Conwall ;  also  near  Adrianople,  Turkey. 

It  is  employed  in  porcelain  painting,  affording  an  orange-color  in  the  enamelling  fln^ 
and  a  black  color  in  that  in  which  the  porcelain  is  baked. 

The  PiUinen  of  Breithaupt  has  an  oliye-green  streak.  H.=:8 — 8*6.  G.ssi'S— tf. 
Tlie  Oummien  of  the  same  author  has  H.»2*6— 8.  G.=8*9-^'2.  Color  hyadntk^vd; 
contains  nearly  16  per  cent  of  water. 

CoEAcrrs,  Le  Conte,  (Am.  J.  ScL  [2J,  iii,  178).— Resembles  pitchblende.  Amorplioai^ 
whh  a  pitch-black  color  and  gray  powder.  H.=8.  Aflbided  J.  D.  Whitney,  (Mae, 
Boat  Soc.  N.  H.  1849,  yi.  86,  and  Am.  J.  Sci.  [2],  yii,  484): 

^  69*80,  i'b  6*86,  Ca  14*41,  C  7*47,  ¥e  2*24,  £l  0  90, 1^  4*64,  Si  4*86,%,  ififn  <raM=98^0l 

B.R  does  not  change  nor  tmge  the  flame.    Giyes  the  reaction  of  uranium  with  tha 
flaxes.    Dissolyes  reaoily  without  heat  in  dilate  muriatic  add,  efferyesdng  strc 
yielding  a  green  solutioa.    On  account  of  the  ready  solubility  in  adds,  Mr. 
sappoees  tl^  uranium  to  be  in  the  state  of  peroxyd  (tr),  and  not  C-B,  as  in  oommoo 
blende.    The  7*47  0  would  take  up  9*66  of  the  ume,  making  17*02  per  cent  of  cark 
of  lime— «n  amount  that  would  promote  much  the  solubility  of  the  mineral  in 
Bndnding  the  carbonate  of  lime,  the  percentage  becomes 

S  72-60,    l'b6-66,    Ca6*99,    9e  2*74,    Si  110,    1^6*68,    Si  6*88=i:10a 

Hie  mineral  eyidently  contains  the  carbonate  of  lime  as  imparity. 

jTOHANNITK    Sulphate  of  the  Protoxyd  of  Uranium.    UranyitrioL 

Monoclinic.  Crystals  flattened  and  from  one  to  three  lines  in. 
length,  arranged  in  concentric  druses  or  reniform  masses. 

U.=2 — 2*5.  G.=3*19.  Lustre  vitreous.  Color  beautiful  eme- 
rald-green, sometimes  passing  into  apple-green.  Streak  paler. 
Transparent — ^translucent;  sometimes  opaque.  Taste  bitter,  rather 
than  astringent. 

-According  to  John's  researches  a  hydrous  sulphate  of  the  protoxyd  of 


BoiiiUa  in  water.    Sdhition  pred^Haied  cheatnot-brown  by  praniate  of  poCMh»  jdi- 

tMir^fm  If  alkaUes,  and  in  brown  flocks  by  an  inf usian  of  nutgdla 

nii  Bbaral  waa  discoyved  by  John,  near  Joachimsthal  in  Bohemia,  after  wiioin  it  b 


UBADIDH. 


■nphflliL 


Dimetric.  Forms  similar  to  figs.  6S  and 
SS,  pi.  1 ;  also  the  annexed  figure;  P  :  e= 
146°  88',  P  :  e'=140o  40',  P  :  e"=ian°  Iff, 
P:e"'=lll'*  60';  P:a'=lB4'',  Phillips. 
deavage  basal,  highh'  perfect ;  traces  oi  e. 
Sttrface  P  smooth,  M  rough. 

Lustre  of  P  pearly,  of  other  faces  ada- 
mantine. Transparent  —  subtransluceat. 
Fracture  not  observable.  Sectile.  Lami- 
lUB  brittle  and  not  flexible. 

TAm.  1.    UBAKITE.    IJme-1Tniiit«.    Ealk-Unuut. 

H.=3 — ^2-5.     G.=3-05 — 3-19.     Color  citron  to  sulfAur-yellow. 

CbwMiftoiL— <:a'P+^+16S=PI>aMKjnc  add  16'6S,  arji  at  xamma   SS«t, 
fim  a-le,  vmter  le'ee^lOO.    Asalysii  by  Benaliui  (Jihralk  zzii,  818) ; 

U«)  aiT8  fi'SS  0^0  I'fiT  0-Od  1S-4«=100'11 


Mat;  KtlAkeUnegB,  WoU  JiUnd,  Kuma ;  »lao  iMar  Luaagn.  Uccm  ipuiiiglj  ■ 
IGddlalawii  leUtput  qnanies,  anodatad wUb colnmUte indpitchbttDde,  m  minnte ' 
kr  OTilBb  »od  tbb  Kala  of  IkfalgnaD  and  Ittmoo yellaw  colon;  alio  k  m 
emtala  at  Oheaterfleld,  Maaa.,  od  Iha  quart*  or  albite,  and  soiaetimM  in  tha  red  m 
of  tompaliiw,  and  at  AcwoHh,  H.  H.,  where  it  w«  detected  by  J.  KTeaobamadiBr 


andatAcwortKN.H..  where  it  WM  detected  by  J.  KTMobemadier;  tlie 
coaBi  an  nraw-Tellow  and  light  green. 

Vab.  2.    OHALCOLITE.    Coppar-UrMiile,  Kupfo^Uiaait 

H.=2 — 2&.  G. =3-5— 30.  Color  emerald  and  grass-green,  and 
sometimes  leek,  apple,  and  siskin-green.  Streak  somewhat  paler 
than  the  color. 

Cb»M»ti<w*.— ftu*P-|-S'P+16'fi,  or  wme  w  sbove.  with  coppn  m  place  of  lime^ 
Fluaphoru:  add  ISIS,  oiyd  of  uianiimi  61-14,  cojd  uf  onpper  8'43,  waUr  16-89=100. 
AnalyM*;   1,  BenelittB,(locdt.):   2,  Wertber,  (J.  tpr.  Ch-zliii,  SSI): 
P  8  Cu  fl 

IMI  01-sg  8'44  1S-05=1004E,  BaneliiM. 

HU  69-OB  8-81  IS'SB,  Bi  fH9,  Ewthy  anhatanoe  0-41,  Wacther. 

KE  foaea  to  a  black  m*»»,  ccdorin^  the  flame  blniib-green,  Oirea  with  borasa  graen 
^an,  whirh  beoranea  reddiah-brown  m  the  reducttoo  flMoa.  In  nitric  acid  a  jdlnriah 
graan  aidntion. 

Oimni*  lAke  fmnerly  afforded  iplendid  cryataUiMticoa  of  tfai*  apeeiea,  and  ibo  ni- 
ooft  and  Wbeal  Boiler,  near  Rsdmth  in  Cornwall    Found  also  at  Johanngacr        '    '' 
and  ettewliere  inSasoDj;  ioBotiemiaat  JaadumataU  andZimwald;   itSL 
mn  near  Aotnn  in  vdna  in  granite. 

52 
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MKDJIDn% /.  Z.  AMtfA,  Am.  J.  8eL  Sd  0er.  T,  8Mu    BnlplMle  of  Uranhmi  and 

Masrire,  with  an  imperfectly  crystalline  structure. 
H.=2*5.    Lustre  vitreous  m  the  fracture.    Ccrior  dark  amber. 
Transparent. 

OomnoiiiMiL — 8S4Ai3+l<^^  aooordiDg  to  Smith.  In  a  matnas  eaailj  yiddiinte. 
At  Wflpaai  Mackew,  beiiig  oooTertad  into  ozyd  of  uranium  and  lulphate  of  lime.  Di^ 
boItw  readily  in  dilute  muriatic  add. 

Ooomi  near  Adrianople,  Turkey,  on  pitchblende,  aasodated  in  some  plaoea  with  crjt- 
Ida  of  adphate  of  lime.  Supposed  to  oe  due  to  the  decomposition  of  pyrites.  Ester- 
nilly  often  dull  from  loss  of  water.  It  was  named  in  honor  <n  the  Turkish  suhan  Ahdul 
Me^'id. 

LISBI01TE,/.X.  iSWt/A,  Am.  J.  SclSdser.  Y,  836.    Carbonate  of  Uranium  and  lime. 

In  mamroillary  concretions,  cleavage  apparent  in  one  direction. 
H.=2 — 2*5,    Lustre  of  fracture  vitreous.    Color  beautiful  apple- 
green.    Transparent. 

»i<ion.— M+CaC-|-20ld[=Ozyd  of  uranium  86*8,  lime  '71,  carbonic  acki  111, 
iS-S.    Analyris  by  J.  L.  Smith,  (loc.  dt) : 

^  88-0,  Ca  8-0,  C  1(W,  ft  45-2. 

In  a  matrass  yields  much  water,  and  becomes  yelkywudi-gray.  At  redness  it  UadDsoi, 
witfKNit  ffsmba^,  and  on  coding  returns  to  an  oran^[e-red  color.    At  a  higher  heat  it  Uaek- 

a  and  remams  so  on  coolii^-    Wi^  borax  it  gives  a  yellow  fflaas  in  the  outer  flaine, 
agreen  glass  in  the  inner.    Tested  for  vanadic  add,  but  none  found.    Dissdree  readily 
In  diuita  adds  with  violent  efforvescenoe,  and  afiords  a  ydlow  solution. 

Ooeum  with  Me^jidite  on  pitchblende.  Dr.  Smith  states  that  both  the  lime  and  ura- 
nimn  of  this  salt  are  deriyed  from  the  pitchblende. 


IV.    TELLURIUM.  BISMUTH,  ANTIMONY,  ARSENIC. 

The  metals  TellanQm,  Bismuth,  Antimony,  Arsenic,  occm'  natiye.  Til- 
hnium  is  besides  foand  in  combination  with  gold,  silver,  lead,  and  bisnrath ; 
and  also  as  an  ocbreous  oxyd. 

AntimoDy  exists  commonly  in  combination  with  salpbnr,  or  sulphur  and 
lead  ;  also  with  sulphur  and  bismuth  ;  with  copper,  cobalt,  nickel,  silver. 
Occasionally  it  occurs  as  an  acid,  and  sometimes  in  combination  with  lime 
or  lead,  forming  antimonates. 

Arsenic  forms  arseniurets  with  iron,  cobalt,  nickel,  copper,  siWer, 
ganese  or  antimony ;  also  with  sulphur,  (realgar,  orpiment) ;   it  exists 
as  an  acid,  and  in  this  state  is  united  with  lime,  or  oxyd  of  lead,  copper, 
nickel,  cobalt,  or  iron. 

Bismuth  is  found  combined  with  sulphur,  tellurium,  antimony,  nickel,  and 
silver,  and  also  with  gold ;   also  as  an  oxyd  with  silica  and  carbonic  acid. 

The  metals  in  this  section  are  isomgrphous. 
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LiHy 

Dj  Sp€Cttt, 

NaU?«  TeUurium. 

White  AntimoDj, 

SbO*. 

Telluric  Ochre. 

Romeine, 

Ca«bP. 

KatireBumuth, 

Stiblite, 

SbO*+fi. 

Bkratlmie, 

BiS«. 

Cer?aiitite» 

SbO«, 

juuuiiiui  ucDfe, 

BiO". 

SbO*+SSb8>. 

Kflmuth  Blende, 

Bifli*. 

Antimooy  Ghmce, 

SbS» 

IMsmatite, 

(?)Bi*C«fi*. 

Berthierite, 

SbS'andFeS. 

Adenlite, 

8{€a.  Pb)S+BiS". 

Arseoiel  AntimoDj,  SbAs*. 

CnpreooB  Bbmuth.,  (f  )eiiSH-6ia 

Ksthre  ArBemc. 

Tetndymite, 

2BiTe"+Bi(S,  Se)« 

Arsenous  Add, 

AnO". 

Boniite, 

8BiTe-fBiS«. 

Realgar. 

Afl8«. 

Kative  Antimoo  j. 

Orpimeni, 

AsS*. 

TELLURIUM.    Gediegen  Sjrhaa»  W,    Qediegen  Tdhir,  Hm9,  and  L.    TeUore  Natif 

Attro-fiBni£&re,  H, 

Hexagonal  or  rhombohedral,  with  R  :  R=86®  bV,  6.  Rose.  In 
regular  six-sided  prisms,  with  the  terminal  edges  replaced ;  P  :  e= 
133^  24',  W.  Phillips.  Cleavage,  lateral  perfect,  basal  imperfect. 
Abo  massive  and  grannlar. 

H. — 2 — ^2*5.  G. = 57 — 6*3.  Lustre  metallic.  Color  and  streak 
tin-white.    Brittle. 

OMM/KMt/ton.— Accordios;  to  Klaproih,  (Beit  iii,  2),  Tenurium  92'66»  iron  *l%  and  ^old 
Oi».  A  specimen  from  Nagya^  aifofded  Pets,  (IW.  iTii,  184S,  447),  Telluiium  97*915, 
and  gold  2*785,  with  a  trace  of  mm  and  solpliiir.  It  foaea  readily  on  charcoal,  bonny 
widi  a  greenish  flame,  and  volatilisee  almost  enthrdy  in  white  rapors,  forming  a  white 
aradla  on  the  charcoal,  red  at  the  border. 

Native  tellurium  occurs  at  the  mine  of  Maria  Loretto,  near  Zalathna,  in  Tranaylraaia, 
where  it  occurs  in  sandstone,  accompanying  quarts,  iron  pyrites,  and  gcdd.  About  forty 
yean  since  it  was  found  in  oonaideiable  abundance,  and  was  melted  to  extract  the  mafi 
quantity  of  gold  it  contains. 

TELLURIC  OGHREL    Telkrite,  Nicol,    Tellurige  Sanre,  PeU, 

In  small  spherical  masses ;  structure  radiated.  Color  yellowish 
or  grayish-white.     Also  as  an  earthy  coating. 

Oim,po9Ui<m, — Probably  Te,  or  tellnroos  add. 

Occurs  with  native  tellurium  at  Facebay  and  Zalathna  in  Siebenboig. 

BISMUTH.    Gediegen    Wismuth,    W.    Bisemutum,  Agrieoia,    Plumbum  Cinereum. 

Tectum  Aigenti.    Antimomum  Femininum. 

Rhombohedral,  G.  Rose ;  R  :  R=87°  40',  or  so  near  a  right  an- 
gle that  the  crystals  appear  like  cubes.  Cleavage  parallel  to  a  plane 
on  the  lateral  angles,  and  also  basal.  Also  in  reticulated  and  ar- 
borescent shapes ;  foliated  and  granular. 

H.=2 — 2'b.  G.=9-737.  Lustre  metallic.  Streak  and  colof 
silver-white,  with  a  reddish  hue;  subject  to  tarnish.  Opaaue. 
Fracture  not  observable.  Sectile.  Brittle  when  cold,  but  when 
heated  may  be  malleated. 
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Composition, — Pure  bismuth,  excepting  oocanonallj  a  slight  admiztm  of  aiMiiiei 
Fusee  readily ;  fusiDg  temperature  476^  K.  BA  evaporates,  uid  leayes  a  yellow  ooaliqg 
OQ  the  cfaarooaL  DissQlves  in  nitric  add ;  sabseqneat  dUutioo  causes  a  white  precipitate. 
Orrstalliaes  readily  from  AisioD. 

•  Bismuth  occurs  m  yeins  in  gneiss  and  day  slate  accompanying  Tarions  ores  of  mtnr, 
oobahk  lead,  and  sine.  It  is  most  abundant  at  the  silver  and  cotelt  mines  of  Samoj  and 
Bohemia,  Schneebeig,  Altenben.  Joarihimstahl,  Johamtgeomnstadt>  iBt,  It  hasalwbein 
found  at  Modum  in  Norway,  and  Fahlun,  in  Sweden.  AtS^neebeig  it  Ibnns  arbotescsBt 
delineations  in  brown  jasper.  At  Wheal  Spamoo,  near  Redmth  and  elsewhere  in  Oonn- 
waU,  and  at  Cairack  Fell  in  Cumberland,  it  Ib  assodated  with  ores  of  cobalt ;  tatamij 
ftom  near  Alva  in  Stirlingshire. 

At  Lane's  mine  in  Monroe,  Conn.,  it  is  assodated  with  wolfram,  tungstate  of  Vum, 
galena,  blende,  ^  in  quarts ;  also  at  Brewer's  mine,  Chesterfield  district^  ISouth  CaraBDa. 

BISMUTHINE,  BeutL    Sulphuret  of  Bismuth.    Wismuthglanz.    Bismuth  Sulftv^  Bi 

Trimetric.  In  acicular  crystals,  prismatic,  of  91^  30'.  Cleayago 
parallel  to  the  lateral  axes,  to  one  of  them  perfect ;  to  P  imperfect. 
Also  massive,  with  a  foliated  or  fibrous  structure. 

H.=2 — ^2*5.  G. =6*549.  Lustre  metallic.  Streak  and  color 
lead  gray  to  tin- white,  with  a  yellowish  or  iridescent  tarnish. 
Opaque.     Sectile. 

Ckm^fomiian. — BiS*=Sulphur  1 8*49,  bismuth  81  '5 1 ;  isomorphous  with  Antimony  gknosi 
Analyses:  1,  H.  Rose,  (Gubi  Ann.  bmi,  192) ;  2,  Wehrle,  (Baumg.  Zeits.  z,  886);  Z, 
Wamngton,  (PhiL  Mag.  ix,  29);  4,  Scheerer,  (Pogg.  Izv,  299);  5,  Hubert: 

S  Bi 

1.  Riddarfayttan,        18*72  80*98=99*70,  Rose. 

S.  Retsbanya,  18*28  80'96=99'24,  Wehrle. 

8.  OoniwaU,  20*00  72*49,  Fe  8*70,  Cu  8  81=100,  Warrington. 

4.  Gjellebfik,  19*12  79*77,   "  0*15,   **  0-14»99*18,  Sdieerer  ;  G.  6*408. 

0.  Orawitxa,  19*47  74*56,  **  0*40,   "  818,  Au  1*28,  Pb  2*27=100*85,  Hubert 

Fuses  in  the  flame  of  a  candle.  B.B.  is  volatflised,  and  coyers  the  diarooal  with  yel- 
low, throwing  out  small  drops  in  a  state  of  incandescence.  Dissolyes  readUy  in  nut 
utiie  add,  anid  a  white  predpitate  ficdls  on  diluting  with  water. 

Accompanies  molybdenite  and  apatite  in  qui^tE,  at  CaldbeckfeU  in  Comberiand, 
haying  a  foliated  structure ;  near  Redruth,  in  brilliant  tin-white  crystals;  at  BoteOad^ 
near  Land's  End,  of  a  yellowish-white  color ;  at  Johanngeorgenstadt,  Altenberg  and 
Schneeberg  in  Saxony,  both  massiye  and  acicular  in  limestone ;  with  cerium  ore  at  Baat- 
naes  in  Sweden. 

It  is  said  to  haye  been  obseryed  at  Haddam,  Conn.,  associated  with  chrysdberf  1,  beryl, 
gamet»  and  columbite. 

Unlike  natiye  bismuth,  this  ore  does  not  efferyesce  in  cold  nitric  add.  By  this  tas^ 
these  two  species  may  be  distinguished,  when  other  cfaaiaeters  fiuL  It  is  more  Ibiflila 
than  galena,  and  less  yolatile  than  gray  antimony. 

The  angle  91^^  was  obtained  from  artificial  crystals  by  Brooke. 

BISMUTH  OCHRK    Ozyd  of  Bismuth.    Wismuthocre,  W.    Bismuth  Ozyd5,  JZ 

Crystalline  form  not  observed.  Occurs  massive  and  dissemina- 
ted, pulverulent,  earthy  ;  also  passing  into  foliated. 

G.=4'36II,  Biisson.  Lustre  adamantine — dull,  earthy.  Color 
greenish-yellow,  straw-yellow,  grayish-white.  Fracture  conchoi- 
dal — earthy. 

CompotUiofi. — ^BissOzygen  10*14,  bismuth  89*86,  along  with  some  iron  and  o4her  im- 
purities.   Analysis  by  Lampadins,  (Handb.  s.  Chem.  Ann.  p.  286): 

Ozyd  of  bismuth  86*4,  ozyd  of  iron  6*1,  carbonic  aod  4*1,  water  8^4=99. 

B.B  on  charcoal,  it  is  easily  reduoed  to  the  metallic  state,  and  subsequently  the  greatar 
part  may  be  dissipated. 


BUunnrH.  4IS 

It  oeeun  pulyenilent  at  Schneebere  in  Sftzopj,  at  JoAcfaimstahl  in  Bohemia,  and  with 
BiliT9  goldand  an  ore  of  bismuth  at  ^ereeof  in  Siberia. 

An  earthy  ateatitic  minend  from  Affiles  in  Corawall,  afforded  Maqgregor,  Oxyd  of  bis- 
math  28*8,  carbonic  acid  61*8,  perozyd  of  iron  2*1,  alumina  7*6,  silica  6*7,  water  8  8. 

BffllfUTH  BLENDR    EoljtiDe,  Breit,    Kleeelwismiith.     AnemkwMmnth.    saioatft 

of  Bismuth,  ^T/kofTi. 

Monometric:  hemihedral.  Secondary  forms,  figs.  30,  34,  and 
35,  pi.  1.  Cleavage  dodecahedral,  very  imperfect ;  usually  in  minute 
oryBtals ;  also  globular,  and  columnar,  lamellar,  or  granular. 

H.=4*5.  G.=5'912 — 6006.  Lustre  resinous  or  adamantine. 
Cdor  dark  hair-brown,  yellowish-gray,  and  straw-yellow.  Streak 
yellowish-gray  or  uncoiored.  Subtransparent — opaque.  Fracture 
uneven.    Rather  brittle. 

CfompoHHan, — ^Bi*5i*,  with  some  phosphate  and  fluorid  of  iron,  Frankenheim.  Analysis 
hf  Karaten,  (Pogg.  xzni,  81) : 

Bi  89-88,        5i22  28,         PsSl,        9e  240,        Sin  0*80,    HF  and  It  1*0 1=98*8. 

In  a  mah-sfw  decrepitates,  and  affords  a  trace  of  water.  RB.  fuses  to  a  daA-yeUow 
tmm,  and  gives  out  inodorous  fumes.  Fuses  and  firoths  on  charcoal,  staining  it  yellow- 
idb-htowu,  sometimes  with  a  tinse  of  green.  Fuses  readily  with  soda,  to  a  button,  at  iist 
graanish-yellow,  and  then  reddim-yellow,  and  finally  affords  metallie  bismuth.  With  salt 
of  phosphorus,  it  fuses  to  a  yeUow  globule,  with  a  sfliea  skeleton,  which  becomes  ookniesa 
oo  eoohng. 

Found  near  Sdmeebeiig,  Saxony,  in  quarts,  and  at  Br&unsdorf,  near  Freibeig. 

BISMUTITE,  Breit.,  Tom.  liii,  827.    Wismnthoxyd  Eohlensaures.     Bismuthite,  Nicol, 

WismuthspaUi.    Carbonate  of  Bismuth. 

In  implanted  acicular  crystallizations,  (pseudomorphous) ;  also 
incrusting,  or  massive. 

H.=4  4*5 ;  3*5  specimens  that  have  lost  their  lustre.  G.=6'86 
-^'909,  Breit. ;  7*670,  from  S.  C,  Rammelsberg.  Vitreous  when 
jmre;  sometimes  dull.  Color  white,  mountain-green  and  dirty 
siskin-green ;  occasionally  straw-yellow  and  yellowish-gray.  Streak 
greenish-gray  to  colorless.     Subtranslucent-— opaque.     Brittle. 

(hmpontion. — According  to  Plattner's  examinations,  (Pogg.  liii,  t27),  it  is  a  carbonate 
of  bismuth,  containing  some  iron  and  copper,  (perhaps  a  carbonate  of  each),  and  also 
sulphuric  acid.«  Melts  on  a  burning  coal,  and  is  reduced  with  efferyesoence  to  a  metallic 
globule,  covering  the  coal  at  the  same  time  with  white  oxyd  of  Insmuth.  Dissolves  in 
muriatic  add,  aSbrdiug  a  deep-yellow  solution. 

RammeUberg  examined  specimens  from  South  Carolina,  probably  of  this  species,  and 
obtained  the  formula,  8(BiC-h£[)+Bi]^(=6i«C*]&«)=Oxyd  of  bismuth  90*28,  carbonic 
add  6*29,  water  3  43=100.    Analysis,  (Pogg.  Ixxvi,  564,  1849) : 

Bi  90-00,  0  6-66,  fi  8*44=100. 

In  a  matrass  yields  water.  RB.  decrepitates,  darkens  in  color,  becoming  farowniab* 
yellow,  and  fuses  easily  to  a  glass.  On  diarcoal  affords  bisnuth.  With  sfdt  of  phoa- 
phorus  becomes  dull  yellow,  and  forms  a  colorless  pearl,  containing  floating  silica.  Dis- 
solves in  nitric  acid,  and  the  solution  is  clouded  on  the  addition  of  water. 

Bismutite  occurs  at  Schneebexg  and  Johanngeorgenstadt,  with  native  bismuth,  and 
near  Hirschberg  in  Russian  Vd^^and,  with  brown  iron  ire,  native  biuDuth,  and  MsamUi 
glance.  Also  in  the  gold  district  of  Chesterfidd,  8.  0.,  in  poroos  ydlowiah  maMiM» 
sometimes  reddish  from  oxyd  of  iron.  Sor&oe  of  fracture  white  and  fitreoiML  It  re- 
sembles somewhat  electric  calamine.    It  is  suppoeed  to  proceed  from  Qathrt  bismuth. 
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ACICULITB,  KieoL  Aciculmr  Binnath.  Needle  Ore,/.    Plmnbo-cnMiliBroas  Snlpliiavt 
of  fimuth.    Nadelen.    Bfanrath  QMarh  FhambtyOapntk^  IT, 

Trimetric ;  in  imbedded  long  acicular  crystals,  longitudiaally 
striated.    Also  massive. 

H.=2— 2-5.  G.=6125,  John.  Lustre  metallic.  Color  black- 
ish lead-gray,  with  a  pale  copper-red  tarnish.  Claque.  Fracture 
uneven. 

Cbii9«RKoii.^8euS-hBiS^9(SPb&f BtS*)^  Pb)&fBiB*  or  aniJogoiii  to 
Bovnoaita,  with  wtuck  it  is  ieomorphoas. 

▲Miyeee:  1,  John,  (Gehl  J.  [Sj.  t,  227— aoa:^  imperfect) ;  2,  S,  Frick, (Pogg.  zoi 
529);  4,0hApnuui,(Pha.Miig.[>];zzzi,541): 

Cu 

1210,Ni  1-58,  Te  1-32=9410,  John. 
m»=»0-15,  FridL 
10-69=99-70,     - 
12-5S=99'«i,  Chapman. 

BlBL  gives  off  fames  of  snlphor,  fuses,  and  emita  Domeroas  burning  globoles,  aod 
jUUb  a  bead  of  lead,  ooataining  oopper,  which  colon  glass  of  borax 
IM^  dMsohad  in  nitric  add. 

AnwJar  binanth  occurs  imbedded  in  white  qouti,  and  aeeompaniee  gold, 
at  BerssoC  near  Bkalheriaenbeig  in  Siberia. 

An  ore  of  bismuth,  according  to  Jackson,  occure  at  the  Lubec  lead  mines,  in 

CUPREOUS  BISMUTR    Kupferwismothen,  Klap. 


s 

Bi 

Pb 

1.  Bereeof,  11-58 

4«^0 

24-82 

2.        •        16-06 

M*«3 

86-69 

8.        *        16-61 

86-45 

86-05 

4.        «        l8-i8 

27-93 

40-10 

Trimetric  ?  Massive  and  disseminated,  also  coarse  colonmar  or 
an  aggr^ate  of  imperfect  prisms.  Cleavage  in  one  vertical  di- 
rection. 

H.=3*5.  G.=5,  Color  steel-gray,  tin- white,  tarnishing  pale 
lead-gray.    Streak  black. 

OM^iesifMn.— €Q8+Bi3t    Acoofdii^  toK]aproth,(Beit  iv,  91): 

S  12-68,        Bi  47-24,        Ca  »4-66=94-4& 


BlBL  ftwas  easily  in  aa  open  tafce.  aad  gitas  Maiphnr  and  a  white  saliliaMlr,    Oa 
aeal  daciepitates,  foies,  ana  jichk  a  biMMth  dag;  and  after  roasting  with  soda,  a  ^bb- 
ef  copper.    KlaproCh  eipposed  Ae  hies  ia  bis  aaalrsM  to  be  eufgcu. 


TETRADTMrrR    TdfanBfamuth.   TdhvwisnreA. 

Rhombohedral.  R  :  R=66^  40'.  UsuaDy  in  eompoond  erys- 
tals  ;  composition  often  parallel  with  e.  Also  massive,  foliated  or 
granular. 

H.=2.  G.=7'514;  6*1,  Chapman.  Lustre  metallic.  Color 
pale  steel-gray.     Not  very  sectile.     Lamime  elastic.     Soili  pufier. 


it^talphnr  4-6,1'       il   »'i;arif 

-.  -^ ,  lisLiiiHiiiiiii  ■»n'liiii(assaeBmastapiUMi)KK. 

i:  U^feiala.(atltw,J.la>4tI>;t>Bi»ilii  (K.T.ACH.  lasiL  laa);  S^ 
4.  C  F^lHr.  Jr^  (Ass.  J.  ScL  (2). si.SI2|;  S.  W«Ma.  ^BasBSi.  ZaiL  is.  144>  r 
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1.  Scfaubloui,  Te84'6    S4-8    Se  A^we  Bi  60<)=«9^i,  WeiUe. 

S.  **  8606     4*82        —       68*80,  nrnffoe  0^6=99-48,  BemliiM. 

H  "Vlfgniia,  86*77      6*81       61-66,  Fe  1*26,  Si  8*86=99  H  Firiier. 

4.  •*  87*96      7*28       64'8ls=100,  Fisher. 

5.  Dmtedi-Pilseii,         29*74     2*88        61*16,  Ag  2-07=96*29,  WerhU. 

Hie  Yirginia  ore  differs  in  cootainiDg  selenimn  in  place  of  sulphur.  Tlie  Deatech- 
Ffleen  ore  (called  also  moljfbddnnlber,  or  molMie  mver)  is  somewhat  peculiar.  Hm 
color  is  I^t  steel-gray,  and  it  has  one  p^ect  deavage  with  another  at  ri^ht  aqgles  less 
perffsct  G.=8— 8*44.  The  analysis  is  imperfect,  yet  is  supposed  to  jpomt  to  the  lor- 
mala  Bi(S,  Te)*.  or  4BiTe*+BiS'=TeUurium  31*8,  sulphur  2-0,  bismuth  66-2. 

BlB.  fiises  instantly,  tinging  the  flame  blue,  and  covers  the  charcoal  with  a  whitish  or  Tel- 
knr  odbr,  red  at  the  margin  in  the  seleniferooa  yariety.  In  an  open  tube  gives  off  white 
fbiiies ;  also  a  reddish  sublimate,  and  the  odor  of  sdenium  from  the  Yiigmia  ore. 

Occurs  at  Schubkau  near  SchemnitB ;  at  Retibanya ;  at  Tellemarkin  Norway;  at  Bast- 
naes,  Sweden;  at  Deutsch-Pilsen  in  Hungaij.  In  the  United  States  at  the  White  Hall 
gold  mine,  Spotsylvania  Co.,  Tliginia,  assocuited  with  native  gold. 

BORNITE. 

Near  Tetradymite.  Occurs  in  thin  laminae,  slightly  jflexible, 
and  very  tender.     Lustre  like  polished  steel. 

awipo«fton^BiS'+8BiTe,  Damour ;  perhaps  Bi'(S,  Se,  Te)',  the  Te  and  S  beiBf  in 
aqiial  atomic  proportions.    Analyses  by  iJamour,  (Ann.  Ch.  Fhys.  [8],  xiii,  872) : 

1.  Te  16-98        SS-16        Se  1*48        6179*16=99*71. 

2.  16-68  S  and  Se  4*58  78*40=98*66. 

RR  fuses  easily  on  charcoal,  surrounds  itself  with  a  white  areola,  and  finally  diaap- 

Ein  the  coal    Dissolves  and  ffives  no  color  to  a  bead  of  salt  of  phoaphorus,  bat  tm 
out  at  once  a  black  color.    In  an  open  tube,  fumes  of  sulphur,  and  then  of  whita 
>f  tellurium,  and  a  reddish  sublimate  of  selenium  on  the  tube. 
From  San  Joe4  in  Brazil,  in  marble. 

ANTIMONY.    Gediegen  Antimon.   Spiesgh^,  W,    Antimome  Natif;  ff. 

Rhombohedral.  R  :  R=117°  16'. 
Another  rhombohedron  has  the  angle 
R  :  R=870  36',  Rose.     Cleavage  highly 

Serfect  and  producing  a  surface  of  splen- 
ent  lustre  parallel  to  a ;  also  distinct 
parallel  with  R.  Seldom  in  crystals : 
generally  massive,  structure  lamellar; 
sometimes  botryoidal  or  reniform   with  a  granular  texture. 

H.=3 — 3-5.  G.=6-72,  Klaproth;  6*646,  a  Swedish  variety. 
Lnstre  metallic.  Color  and  streak  tin- white.  Rather  brittle  ;  not 
ductile. 

Compontian. — Antimony,  containing  sometimes  silver,  iron,  or  arsenic.  Analysis  by 
Xlapro^  (Beit  iii,  160) : 

From  Andreasberg,  Antimony  98,  silver  1,  iron  0*26=99-25. 

BuB.  soon  melts  to  a  globule,'  which  continues  to  bum  though  the  heat  be  ramo^ad ; 
a  continuation  of  the  beat  causes  it  to  evi^xMrate  in  white  fumes,  which  are  depoaited 
around  the  globule.  Under  the  microscope,  yellowish-white  octahedrons,  probably  of 
antimonous  add,  are  seen  to  be  first  formed,  and  subsequently,  prismatic  crjatala  of 
ozyd  of  antimony,  with  which  at  last  the  whole  globule  is  ooreredT  CiyatalUiaa  nad- 
ily  from  fusion. 

Occurs  in  lamellar  concretions  in  limestone  at  Sahlberg,  near  Bahla  in  Sweden;  at 
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Andreasbeig  m  the  Harti;  in aigBntiferom  yeiDB in  gneiM  at  Allemont  in  DMipliiqr;  at 
Pt^dbnun  in  Bohemia ;  in  Mexico^  and  other  places. 

Antimoi^  is  Taiiooslj  employed  in  the  arts,  and  for  pharmaoeotical  propaimtkiM. 
One  part  of  antimony  is  alloyed  with  four  to  sixteen  parts  of  lead  in  the  formation  of 
type  metaL  It  is  aoonstitaent  of  brittania  ware.  Wiu  tin,  it  forms  the  metal  oowhioh 
mosic  is  engrayed. 

WHITE  ANTIMONY.  Valentinite,  ffaid,  Ozyd  of  Antimony.  Antimony  Bloon. 
WenspiesBg^anserz,  W^  Hof.  Spiesglansweiss.  AntimonUflthe,  L.  AnttmoiKMqpd. 
Bzitdle,  Beud    Antimoine  Ozid6,  ff, 

Trimetric  ;  M  :  M=1S60  58'.  Often  in  rectan- 
gular  plates,  with  the  lateral  edges  beveled  and  in 
aoicuiar  rhombic  prisms ;  M  :  ^!=111^  81^  a  :  ^=: 
1440  44/^  ^ .  ^  (adjacent  planes) =70°  82'.  Cleavage 
lateral,  highly  perfect,  easily  obtained.  Compound 
crystals,  composition  parallel  with  €  ;  this  union  of 
thm  plates  produces  the  common  forms,  formerly 
supposed  to  be  single  forms.  Also  massive,  struc- 
ture lamellar,  columnar,  and  granular. 

H.=2*5 — 3.  G.= 5*566,  crystals  from  Braunsdorf.  Lustre  ada- 
mantine, 6  often  pearly ;  shining.  Color  snow-white,  occasionaDy 
peach-blossom  red,  and  ash-gray  to  brownish.  Streak  white. 
Translucent — subtransparent.     Sectile. 

Oo$npoHtion, — Sb0'=0xyg^  1 6-68,  antimony  84'82.  Analysis  by  Vanqoelin,  (Haiqr's 
Mln.  iv,  274) : 

Oxyd  of  Antimony  86,  Ibid,  and  iron  8,  Silica  8=97. 

Fuses  in  the  flame  of  a  candle,  and  before  the  blowpipe  is  entirely  volatiliaed,  coTcriqg 
the  charcoal  with  a  white  coating. 

Tlie  tabolar  crystallizations  of  this  species  occur  in  small  (quantities  at  Przibnun  in 
Bohemia,  in  veins  trayersing  primitive  rocks ;  and  the  prismatic  have  been  obuotfsd  al 
Briionsdort  near  Freiberg  in  Saxony,  Malaciska  in  Hungary,  Allemont  in  Dauphflny,  and 
elsewhere  in  Europe.  Aim  near  Algiers,  in  nodules,  having  a  radiated  fibrous  stnictara 
and  white  pearly  appearaoce.  It  is  usually  associated  with  ores  of  antimony,  and  alia 
those  of  l^ul,  together  with  blende  and  calcareous  spar. 

Aniimonopkifuite  contains  ozyd  of  antimony,  and  occurs  in  thin  inequtangular  siz-ddad 
prisms.    Locality  unknown. 

ROMEINE,  Danumr,  Ann.  des  Mines,  zx,  3d  series,  247.    Romeit 

Dimetric.  In  octahedrons  ;  basal  angle,  according  to  Dufr£noy» 
1 IQO  50'— 1 11°  20^ ;  angle  over  the  summit  68^  10'— 69^.  Occurs 
in  groups  of  minute  crystals.  Scratches  glass.  Color  hyacinth  or 
honey-yellow. 


Oompotition. — Ca^Sb',  with  Ca  in  part  replaced  by  2i^  and  t'e.    Analysis  by 
(loc  dt): 

Antimonous  acid  79*81,        Ca  16-67,        ^e  1-20,        ilbi  216,        Si  0-64=99«8. 

B.E  fuses  to  a  blackish  shu:.  With  borax  affords  a  colorless  glass  m  the  imiar  llama, 
a  violet  in  the  outer.    In  ad£  insoluble. 

Bomeine  was  found  at  St.  ICaroel  in  Fiecbnont,  in  small  nests  or  veins  in  the  m^^ 
whidi  accompanies  manganese,  consisting  in  part  of  feldspar,  epidote,  quarts,  nvvn 
iron  ore,  and  greenovite.    It  is  named  in  honor  of  Rome  de  I'lnle. 


ANTIMONY.  417 


STIBLTTE,  Blum.    Antlmonial  Ochre.    AntimoDocher.    SpraaagUuuBOcfaer,  Saui, 

Stibioonise,  Bfud, 

Massive,  or  somewhat  porous.    Transparent 
H.=5*5.    G.=5'28.    Lustre  greasy.    Color  yellowish.    Streak 
yellowish  and  shining. 

OMipott^on.— SbO^+lS=Oxygen  18*82,  antimoDy  76-89,  water  6*29.  Analjns  by 
Bfaim  and  Delflb,  (J.  £  pr.  Chem.  xl,  818) :  Sb  76*88,  Am  trace,  O  19*64,  H  4*88. 

ftom  Loeacio  in  Spain,  Felaobanya  and  Ejnemmts  in  Hongary,  (3k>ldkroiiach  in  Bavaria, 
and  tiko  Zacoalpan  in  Mexico ;  also  Padatow,  England. 

OsaTAirrrrE. — ^M.  Ihifr^nqy  obtained  for  an  ochre  from  Cervantes  in  Gkdida,  Bpain, 
8b  87*60,  O  16*86,  Ca  0  11*46,  9e  1*60,  insol  2*70=99*80.  A  cmat  on  antimooy  orea 
from  Chaselles  in  Auvergne,  was  found  to  have  the  same  ooostitution. 

It  is  hence  anhydrous,  and  has  the  formula  SbO\  llie  carbonate  of  lime  was  an  im- 
parity.  Color  isabella-yellow.  G.=4*084;  lustre  greasy  but  bri^t  Easily  s^ble 
in  mnriatie  add.  B.B.  infusible ;  but  on  charcoal  is  rednced  and  a&rda  antimooial  va- 
pors.   (Tr.  de  Min.  1846,  ii,  664). 

RED  ANTIMONY.  Rothspiesgkserx,  W,  Rothspeissfflanxer^  iTout.  Antimonblende,  i;. 
Antimoine  Hydro-Sulfur6.    Antimoine  Oxyab  Siufiir^,  if.    Fyrantimonite,  Br. 

Monoclinic  ?  M  :  T=10P  19^.  Cleavage  parallel  to  the  lateral 
axes.  Usually  in  tufts  of  capillary  crystals,  consisting  of  elongated, 
riender,  six-sided  prisms. 

H.=l — 1*5.  G. — 4*45 — 4*6.  Lustre  adamantine.   Streak  brown- 
-red.    Color  cherry-red.    Feebly  translucent.    Sectile. 


Cbnipon/tofk— SbO'-(-2SbS'=>Ozyd  of  antimony  80*14^  snlphuret  of  antimony  69*86 
=100.    Analyses  by  H.  Rose,  (Pogg.  iii,  463) : 

1.  Antimony  74*46,  oxygen  6*29,  sulphur  undetenmned. 

2.  •*        76*66,  "      4-27,  " 

8.  **        undeL  **    undet.  **  20*49. 

B3.  fuses  readily  on  charcoal,  and  at  last  is  entirely  volatilized.  In  nitric  add  it  be- 
comes  covered  with  a  white  coating. 

Ooeors  in  veins  in  quartz,  accompanying  gray  and  white  antimony,  at  Malaaka  near 
Feeing  inl 


wholly  distinct  from  Red  Antimony. 


ANTIMONY  OLANCR  Sulphuret  of  Antimony,  P.  Gray  Antimony.  Oranspiesa- 
glaserz,  W.  Grauspieesglanzerz,  Soum,  Antimonglanz.  Antimoine  Si]jfur6,  ff.  Stibi- 
um, £ri/i/ii.  IlXarv^daX/ioy.  Leo  Ruber.  Plumbum  Nigrum,  Vetr,  Lupus  Metal- 
lorum.    Alchem, 


Trimetric  ;  M  :  M=90^  45'.  Secondary  form,  M  :  e 
=145^  29',  e:e=109O  16',  and  108°  1(K.  Lateral 
planes  deeply  striated  longitudinally.  Cleavage  hichly 
perfect,  parsulel  with  the  shorter  diagonal.  Often  colum- 
nar, coarse  or  fine ;  also  granular — impalpable. 

H.=2.  G.=4-516,  Haiiy;  4*62,  Mohs.  Lustre  me- 
tallic.    Color  and  streak  lead-sray,  inclining  to  steel- 

fray :  subject  to  blackish  tamisn,  sometimes  iridescent, 
racture  small  subconchoidal.    Sectile.    Thin  laminae 
a  little  flexible. 

53 
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Conwo»itUm.—8h S'=Sulphur  27*1 2, antimony  7289.  Analjrses :  1 , Beigman, (Ohen. 
Opoft.  u,  167) ;  J.  Daw,  (PhO.  Tnna.  1812,  196) ;  2,  TbomsoD,  (Mia  i,  86);  8,  Bnuidei, 
(Trommsdorf's  N.  J.  iu,  262): 

Antimoiiy,     74  74*06  78-77  78*5 

Sulphiir,        26=100,  Berg.    25*94=100,  D.    26-28=100,  T.    26*6«100,  Brandei. 

Fuses  readily  in  the  flame  of  a  candle,  coloring  it  greenislL  BJB.  on  chaieool  emili 
wliiie  Amies  and  a  strong  sulphureous  odor,  and  yields  a  white  dag.  When  pore  pflr> 
iectly  soluble  in  muriatic  ado. 

Gray  antimony  occurs  with  spathic  iron  in  beds,  but  generally  in  yeins.  It  is  QftoD 
associated  with  blende,  heayyspar,  and  <][uart£. 

It  is  met  with  in  veins  at  Wol&berv,  m  the  Hartz,  and  at  Poemg,  near  Preslwig  in 
Hungary.  Its  most  celebrated  locaUties,  however,  are  Felsobanya,  Schemhtti,  and 
Eremnits  in  Hungary,  where  it  often  occurs  in  diverginff  prisoos,  several  inches  loQ^ , 
ieoompanied  by  crystals  of  heavy  ipar  and  other  mineral  spedes.  In  Dumfriesshire  il 
occurs  fibrous  and  laminated ;  in  Oorawall  massive ;  and  compact  at  Magurka  in  Hun- 
gary.   Also  abundant  in  Bomea 

In  the  United  States,  it  occurs  at  Carmel,  Penobscot  Qo^  Me.,  and  at  Coniish  and 
Lyme,N.H;  also  at  "  Soldier's  Delight,'' Md. 

This  ore  afifords  nearly  all  the  antimony  of  commerco.  The  crude  antimonr  of  {be 
shops  is  obtained  by  simple  fusion,  which  separates  the  accompanying  rock.  I^rom  this 
product  most  of  the  phannaceutical  preparations  of  antimony  are  made,  and  the  pore 
metal  ezfraeted. 

This  ore  was  employed  by  the  ancients  for  coloring  the  hair,  eyebrows,  eyebuhea,  and 
edges  of  the  lids ;  and  as  this  last  application  was  intended  to  increase  the  apparsDi 
IU0  of  the  eye,  they  called  the  ore  wXmrvMaXiMVj  from  leXanSf  broad,  and  9fMuM§9  €jfe. 
According  to  Dioscorides,  it  was  preparea  for  this  purpose  by  enclosing  it  in  a  lump  of 
dough  and  then  burning  it  in  the  coab  tiU  reduced  to  a  cinder.  It  was  then  eztingniBiied 
with  milk  and  wine,  and  af  ain  placed  upon  coals  and  blown  till  ignition ;  after  wUdb 
the  heat  was  discontinued,  lest^  as  Pliny  says,  **  plumbum  fiat,"  t^  become  had.  Ytaok 
this  we  mav  infer  that  the  metal  antimony  was  occasionally  seen  by  the  ancients^  tfaon^ 
not  recognized  by  them  as  distinct  from  lead.    (Moore's  An.  Min.,  p.  52). 

BERTUIKRITE,  Poggendofrf,    Haidingerite  of  Berthier. 

In  elongated  prisms  or  massive ;  a  longitudinal  cleavage  rather 
distinct.    Also  fibrous  massive,  plumose  ;  also  granular. 

H.=2 — 3;  G.=4 — 43.     Lustre  metallic,  less  splendent  fhan 

fray  antimony.    Color  dark  steel-gray,  inclining  to  pinchbeck- 
rown ;  surface  often  covered  with  iridescent  spots. 

Chmpaniion. — SbS'  and  FeS  in  different  proportions.  Analyses :  1,  2,  8,  Berthitf; 
(Ann.  Oh.  Phys.  zzzv,  61) ;  4, 5,  Ramm^berg,  (Pogg.  zl,  168) : 


S 

Sb 

Fe 

Zn 

1.  Chazelles, 

80S 

620 

160 

0-80=98-6,  Berthier. 

2.  Martouret, 

28-81 

61-84 

9-86 

=100,  Berthier. 

8.  Anglar, 

2918 

68-66 

12-17 

=100,  Berthier. 

4.  Briiunsdor^ 

80-676 

64-888 

11-966 

trace,  Mn  0'466— 97  884,  Rammdsibefg. 

6. 

81-826 

64-700 

11-432 

0-787,   «  2-544—100-789,  Rammebb^ 

No.  l=8FeS+2SbS»=Sulphur  29*91,  antimony  6828,  iron  16-81=100. 

No.  2=8FeS+48bS*=Sulphur  28-78,  antimony  61-42,  iron  9*70=100. 

Nos.  8.  4,  6=FeS+SbS'=:Sulphur  29*19,  antimony  68*61,  iron  12*80=100. 

B.B.  fuses  readily,  gives  out  fumes  of  antimony,  and  forms  a  blade  magnetic  tlig. 
Biasolyes  readily  in  muriatic  add,  giving  out  su^huretted  hydrogen. 

It  occurs  at  Ghaselles  and  Martouret  m  Auvergne,  assodated  with  quarts,  calflmow 
spar,  and  iron  pyrites ;  at  Anglar  in  La  Creuse ;  also  at  Braunsdorf  in  Saxonj,  aad  wX 
Tintagel  md  Padstow  in  GornwalL    It  yields  antimony,  but  of  inferior  quality. 


\ 
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ARSENICAL  ANTDfONT.    ATwnikaDtimoiL     Antimon-aneii,  Kmrnu 

Rhombohedral.  In  reniform  masses  and  amorphous ;  structure 
curved  lamellar ;  also  fine  granular. 

H.=s8*5.  G.=:6'13,  Thomson ;  6*203,  Rammelsberg.  Lustre 
metallic,  occasionally  splendent ;  sometimes  dull.  Color  tin- white, 
or  reddish-gray ;  often  tarnished  brownish-black. 

OomwrntioH. — SbAs'=Ar8eDic  68*63,  antimony  S6'8S.  AnalyoB  by  Rammelibeig  of 
the  Allemont  ore,  (1st  Supp.  18) :  Arsenic  62*16,  antimony  87*86=100. 

BlR  emits  fumes  of  arsenio  and  antimony,  and  fuses  to  a  metallic  globule,  whidk  tafcw 
fin  and  bums  away,  leaving  ozyd  of  antiinony^  on  the  duureoaL 

It  occurs  sparingly  at  Allemont ;  also  at  Pndbram  in  Bohemia,  where  it  was  observed 
W  Zippe  in  metallic  veins,  associated  with  blende,  antimony,  spathic  iron,  dtc;  at 
sodaaming  in  Styria,  and  Andreasberg  in  the  Uartz. 

ARSENIC.    Oediegen  Arsenik,  W,    Arsenicum,    kf^ut^  Afctvixw, 

Rhombohedral.  R  :  R=85°  4',  G.  Rose  ;  85°  26',  Breit.  Cleavage 
imperfect  parallel  with  a ;  also  reticulated,  reniform,  and  stalactitic. 
Structure  columnar  or  granular. 

H.=8-5.  G.=5-67 — 6-98.  Lustre  nearly  metallic.  Color  and 
streak  tin-white,  tarnishing  soon  to  dark-gray.  Fracture  uneven 
and  fine  granular. 

OtmnotUUm. — ^Arsenic,  often  with  tome  antimoiiy  and  tnbces  of  iron,  silTer,  gdd  or 

KB.  volatilizes  in  white  fumes,  having  the  odor  of  garlic ;  if  heated  nearly  to  rednea 
it  bmiia  with  a  pale  bluish  flame,  giving  out  aUiaoeous  fumes. 

Native  arsenic  commonly  occurs  in  veins  in  crystaUine  rocks  and  the  older  schists,  and 
is  often  aocompMuiied  by  red  silver  ore,  realgar,  blende,  and  other  metallic  minerals. 

The  sflver  mines  of  Freiberg,  Annaberg,  and  Schneeberg,  afford  this  metal  in  oonsid- 
«nble  quantities.  It  occurs  fui9o  at  Joachimstahl  in  Bohemia,  at  Andreasberg  in  the 
Harta,  at  Kapnik  in  Transylvania,  at  Orawitza  in  the  Bannat,  at  Konj^berg  in  Norway, 
at  Zaineoff  in  Siberia,  in  laige  masses,  and  at  St  Maria  aux  Mines  in  Alnce.  In  the 
United  States  it  has  been  observed  by  Jackson  at  Haverhill^.  H.,  on  the  estate  of  Mr. 
Francis  Ejmball,  in  thin  layers  in  dark-blue  mica  slate,  stained  by  plumbago,  and  coo- 
tainiog  also  white  and  magnetic  pyrites  ;  also  at  Jackson  in  the  same  State. 

Arsenic  is  a  virulent  poison.  It  is  employed  in  several  pharmaceutical  preparatioiiB. 
It  w  also  used  in  giving  a  milky  tint  to  glass,  and  in  various  metallurgical  operations. 

Tlie  name  Arsenic  is  derived  from  the  Greek,  cfpcyicoy  or  opvcyiror,  ma«m/tn0,  a  tenn 
applied  to  orpiment  or  sulphuret  of  arsenic,  on  account  of  its  potent  properties. 

ABSENOITS  ACID.   Arsenite,  iTatd   ArseniousAcid.  White  Arsemc  Arsenikblathe. 

Arsenic  ozid^  if. 

Monometric  ;  fig.  4,  pi.  1.  Occurs  usually  in  minute  capillary 
crystals,  stellarly  aggregated,  investing  other  substances.  Also 
botryoidal  and  stalactitic. 

H.=1'5.  G.=3*698,  Roget  and  Dumas.  Lustre  vitreous  or 
silky.  Color  white,  occasionally  with  a  yellowish  or  reddish  tinge. 
Streak  white.     Transparent— opaque.    Taste  astringent,  sweetish. 

CbmjMmtion. — ^2s=<^gen  24*24,  anenic  76*76. 

B.B.  completely  volatilused  in  -white  fbmea.  In  the  inner  flame  blackens,  and  givea 
off  an  alliaoeoua  odor.    Slightly  lohible  io  hot  water. 


DlaCBtPTtTR  HIRSBALOor. 


FMmd  koennpaojtag  otm  of  lilTer,  iMd,  Mtd  uaenic,  kt  AadreMb«ag  m  tbe  Herts, 
■ad  pndiaUj  fonoad  l^  tbe  dMompoaitioo  (^  othei  ipeoea.    Occunalao  kt  Ji     "      "   * 


SEALGAIL    Red  OrpimcDt  or  Rabr  Sulphur,  J.    Bad  Botehnret  td  ixwmie.    BoOn 
BaiMcligell^  W.    Aneoic  Bulbrj  Rooge,  if.    Anetueam  6»»'<»'*«*|  Limn.  X 
TliKipM.    DiKOT.    SuKlumM,  P'in.     Vitr. 

Monoclinic.  M  :  M=74°30',e' :  e'=113° 
SO'.  P  :  S  (plane  truncating  the  edge  between 
if  and  e)=U^°  16'.  Cleavage  parallel  to  P 
asd  the  clinodiagoQsl  rather  perfect ;  paral- 
lel to  M  and  tne  orthodiagonal  in  traces. 
Also  granular,  coarse  or  iine  ;  compact. 

H.=l-5— 3.      G.=8-64a,  Breith.;  3384, 
BrissoQ.     Lustre  resinous.     Color   aurora- 
red  or  orange-yellow.     Streak  varying  from 
orange-yellow  to  aurora-red.     Transparent — translucent.      Frac- 
ture conchoidal,  uneven.     Sectile ;  yields  to  the  nail. 

Oxitpontion.— Ai  S*=Sul^aT  29D7,  a 

B.B.  fuses  TeidilT,  bums  with  a  Una  fla 
Mkr,  with  some  Balpharou*  add. 

Fine  cTTitallizatioiw  of  this  ipedsB  hxTs  beeD  obscired  with  ant  of  nlrer  and  laad, 
■t  Felaobao^  in  Upper  Hungary,  at  Kapnik  and  Nagrig  m  TmurlTBDia,  at  JoMtmo- 
•that  in  Bohemia,  at  Schueeberg  in  Sazonj,  at  ADdreaaber^  in  tlw  Earta.  At  T^crva 
in  Hungarj,  it  oocura  in  beds  of  day,  and  at  St.  Gothard  u  Bwitwrlaiid,  imbeddad  in 
dolomite,  near  Julamerk  in  Koordistao,  It  baa  alio  been  obaervtd  in  the  VemTian  Ina^ 
In  minnte  aratala.  Strabo  apeaks  of  a  mine  of  taytdaToca  (tha  ancient  name  of  ttii 
■peoiee)  at  Pompeiopolis  in  PapMagonia. 

Realgai  hu  long  been  used  M  a  [Hgmeat 

OBPWENT.  Yellow  Sniphuret  of  Awanit  Oelbe*  Rauadigelb,  W. 
Bout.  Operment  Aunpigment,  L.  Areeoie  Sulfur^  Jaone,^  "  ' 
Tifrigmentum,  Vilr.    AfttmSr,  Dtoieor.    AfftuUtr,  Thtopk.     '~ 

Trimetric;    M  :  M=100°  40',  6'  :   «'=ino  49', 
M:«=I29°40',  a  :  a=83«  87',   6   :   a=l3S°   12*. 
Cleavage  parallel  with  e  highly  perfect ;  parallel  with  . 
i  in  traces  ;  e  longitudinally  striated.     Also  massive  n 
foliated  or  columnar,  sometimes  reniform. 

H.=1'5— -2.  G.=3-48,  Haidinger  ;  3  4,  Breithaupt.  ^ 
Lustre  pearly  upon  the  faces  of  perfect  cleavage ; 
elesewhere  resinous.  Color  several  shades  of  lemon- 
yellow.  Streak  yellow,  commonly  a  little  paler  than 
the  color.  Subtrans  parent — sub  translucent.  Sectile.  Thin  lam- 
ins  obtained  by  cleavage,  flexible,  but  not  elastic. 

Cbmpotifian, — Aa  S'=^nlphur  39, and  uaenic  SI.  RRbums  withsbliie  flanMoa 
Aarcnal,  and  emita  fomea  of  nilpbur  and  arsenic  IHsaolTea  in  nitric,  momlic,  and  ad- 
[diDTiaaads. 

Oipmeot  in  imall  oTatali  ii  imbedded  in  claj,  at  Tajowa,  pear  NetnobI  in  Lower 
HnngBi;.  It  uanallj  oocnrs  in  foliated  and  flbroui  masaes,  aod  in  tltis  fbnn  ia  Jovai  at 
Kap^  In  TranajrlTania.  at  Moldawa  in  the  Baimat,  and  at  Felaobanya  in  Upper  Hm>- 
garr,  where  it  eiisU  in  metatliferoDi  rmw,  anodated  with  realgar  and  DSlinanMto; 
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at  HsU  b  the  T^rol  it  is  found  in gjpmm ;  st  81  Gotliard  in  dolomite;  st  the  SoUktiim 
mar  NfAet,  it  is  the  rewiKof  Tokmio  ■oMimation.  Koar  Jnlamerk  in  Eoordiitan,  there 
ie  a  large  Ttirkiih  mine.  Small  traoee  are  met  with  in  SdenviUe,  Onoge  Oa,  N.  Y.,  oo 
aiMoioal  iron. 

The  name  orpiment  is  a  corroptioD  of  its  Latin  name  anriffmentmn,  **gcidm  paini^ 
whkh  "was  so  called  in  aUosioo  to  its  color,  and  also  because  ft  was  sinwweed  to  contain 
gold 

It  is  need  as  a  pigment,  hot  is  mostly  prepared  arttfidally  for  this  purpose. 


V.  CHROMIUM. 

The  metal  chromiam  is  not  found  native.  It  occurs  as  chromic  acid  in 
combination  with  ozyd  of  lead,  and  as  an  ozyd  with  iron.  The  ozyd  is 
associated  with  silica  and  alumina  in  some  clayey  compounds,  possibly 
mere  mechanical  mixtures.  The  coloring  ingredient  of  the  emerald,  and 
of  alexandrite,  a  Tariety  of  chrysoberyl,  is  an  ozyd  of  chromium. 

8HSPARDITE,  Hai^nger,    Schreibersite,  Shepard,  Adl  J.  Sd.,  2d  Ser.  ii,  88S. 

In  small  deeply  striated  prisms,  too  irregular  for  measurement. 
Cleavage  in  traces  parallel  with  the  sides  of  the  prism. 

H.=4*0.  Color  brownish-black ;  streak  the  same.  Lustre  sub- 
metallic.     Opaque.     Brittle. 

Compoiition. — Probably  a  sesqmsnlphuret  of  chromimn,  according  to  Sbepard.  B.R 
emits  sulphurous  fumes,  and  forms  without  ebullition  a  black  glass,  -which  is  masnetie;. 
With  borax,  fuses  to  a  globule,  deep  yellow  while  hot,  but  pider  on  ooolinp^,  ana  ofteo 
showine  a  tinge  of  ^reen.  With  tin  tannB  a  glass  colored  by  chrome.  Hie  iron  present 
is  attributed  to  a  mixture  with  magnetic  pyrites. 

Occurs  in  small  grains  not  larger  than  a  grain  of  rice,  in  Uie  Bishopyille  (South  Car- 
olina) meteoric  stone,  where  it  was  detected  by  Prot  Sbepard. 

WOLOHONSKOITR 

Amorphous.  Dull — shining.  Color  bluish-green,  passing  into 
grass-green.  Streak  bluish-green  and  shining.  Feel  resmous. 
Polished  by  the  nail.  Fracture  subconchoidal.  Adheres  slightly 
to  the  tongue.     Very  fragile. 

CompotUum, — Oonsidered  an  impm«  hydrated  silicate  of  chroma    AnalyBee :  1,  Ber- 
Mr,  (Mem.  ii,  268) ;  2,  Kersten,  (Fogg.  xItII,  489; ;  8,  Bimofl;  (Ana  Jour.  Mines  de  Rns- 
sie,  1942,866): 

Si  €r  Pe  Si  lln  %  £[ 

1.  27-2  840  7-2  72  28*2=98*8,  Berthier. 

2.  87-01  17  98  10-48  647  166  1*91  21-84,  i*b  1*01, 4  rfW!«=98-26,_ 
8.        80-06  81-24  989  8*09  6*60  1240,  Ca  1*90,  t'b  0*1 6=100-74» 

Gelatinixes  with  hot  conosntrated  moriatic  acid,  in  which  half  the  dirominm  is  dis- 
solred,  the  rest  remains  in  union  with  silica.  Himoff  gires  94*74  as  the  son  of  Ina  re- 
sults; should  6*60  }i[g  be  0-50  Mg  I    From  OkhaiMk  in  Siberia. 
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CHROME  OCHRK 

A  clayey  material,  containing  some  oxyd  of  chrome,  aUied  to 
the  preceding.    Occurs  earthy  of  a  bright  green  shade  of  color. 

AnslTiet:  l^Dnppier;  2,  DuikM,  (Sdiw.  J.  Izii,  »1);  S^ZeDoer,  [lam,  18S4,  SIT); 
4,  Wol^  {J.  I  pr.  OheaL  jonr,  202) : 

Si       ^  21  Fe       £[ 

1.  OreiBit»Fr.  64-0    10^  2J-0      Ca  and  JEg  2-5=100,  Dr^ypier. 

2.  Halle,            67*00    5*50  22-60  8*60  ll'00=9«-60,  Dufkx. 
8.  Sikaa,          68-50    2*00  80^  8*00      6-26=99-76,  Zdlner. 

4.  Halle,  4611    4*28    80*68    815     12  52,  &  8*44,  Ka  0*46=100,  Wolff 

The  fonnula  (Si,  <5r  9e)Si'  correspoode  nearly  to  the  oompodtioa  WoUTs  aaaljan 
(Ka  4),  gives  (Si,  <5r)*  5i*+4&,  whicfa  is  the  ooostitutioQ  of  a  kaolin.  It  is  probabtj  not 
atme  chemical  compound. 

Chrome  ochre  ocean  at  the  localities  here  mentkned;  also  oo  ITnst  in  Zedand,  lior- 
iflobei^g;  in  Sweden,  and  dsewhere. 

MUoaekin,  Herder.    Serbian^  Breit — ^Another  chromiteons  compact  minenJ[,pvobali^ 
a  mechanical  mixture.    Color  indigo>hlue  to  celandine-green.    H=2.    0.==2'18. 
GBM9NMi<Mmw---ApproadMs(Sl,i5r)*St"+9£L  AnaljaibjKentcn,(Fogg.zhrn,4tt): 

Si  27*60,        21 46-01,        Sr  861,        OaO-80,        JlEgO^O,        fi  SS-SOssMM. 

In  a  matrass  yields  water.    B3,  infusiUe.    Partly  dissolved  in  muriatic  acid. 
From  Rodniak  in  Serria,  aswdated  with  quarts  and  brawn  iron  ore. 


VI.   IRON. 

Iron  occurs  native  or  alloyed  with  nickel  in  meteoric  iron.  Its 
abuodmnt  ores  are  the  oxyds  and  sulphorets.  Combined  with  carbonic  acid 
(spathic  iron)  it  is  also  of  common  occurrence.  It  is  found  united  wilk 
rarious  acids,  with  arsenic,  and  rarely  with  antimonial  compounds.  It  is 
isomorphous  with  manganese,  aluminium,  calcium,  magnesium,  zinc,  and 
chromium,  and  hence  the  corresponding  oxyds  of  these  metals  replace 
one  another :  consequently  hydrous  silicates  of  magnesia  pass  into  hj- 
drons  silicates  of  protozyd  of  iron,  as  seen  in  serpentine  and  allied  coni- 
ponnds ;  while  the  anhydrous  ha?e  the  same  relations  as  seen  in  chiyao- 
lite,  hornblende,  and  augite.  Again,  silicates  of  alumina  graduate  into  sil- 
icates of  peroxyd  of  iron.  The  carbonates  of  lime,  magnesia,  manginese, 
sine  and  iron  are  similar  in  crystallization  and  structure,  besides  otea 
shading  into  one  another  by  a  mutual  substitution  of  bases. 

Iron,  nickel,  and  cobalt  are  also  isomorphous,  and  the  sulphureta  and 
arseniurets  of  these  metals  are  closely  related  crystallographically  widi 
those  of  iron.  Peroxyd  of  iron  (9e)  and  peroxyd  of  titanium  (K)  aie 
likewise  isomorphous,  and  unite  in  indefinite  proportions  under  a  common 
crystalline  form ;  so  that  specular  and  titanic  iron  crystallize 
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The  ores  of  iron  are  widelj  dissemin&ted.  The  oxyds  are  the  ordinary 
coloring  ingredients  of  rocks,  tinging  them  red,  yellow,  dull  green,  brown, 
and  black. 

1.   Native. 

ntON.    Gediegen  Eisen,  W.  and  L.    Fer  Natif,  If,    Mtn,  Alchem. 

Monometric.    Cleavage  octahedral. 

H.=4*5.  G.=7-3 — 7*8  ;  7-318  a  partially  oxydized  fragment  of 
a  crystal  of  meteoric  iron  from  Guilford  Co.,  N.  C.  Lustre  metal- 
lic. Color  iron-gray.  Streak  shining.  Fracture  hackly.  Ductile. 
Acts  strongly  on  the  magnet. 


iron,  Buppoeed  to  be  of  terrMtrial  origin,  baa  been  ofaMnred  at  Oanaan,  Oooa, 
(Am.  Joor.  ScL  xii,  154,  and  [21  y,  292),  -where  it  is  said  to  have  been  found  in  a  vein  or 
plate,  two  inches  thick,  attached  to  a  mass  of  mica-slate  rock.  It  contained  graphite  in 
ttt  broad  buninie  into  which  it  was  divided ;  and  it  had  no  obvious  crystalline  stnictiire^ 
nor  was  any  developed  by  etching  with  nitric  acid,  as  in  most  meteoric  irons. 

Foreign  specimens  are  also  reported  to  have  been  found.  Cramer  describes  one  weigh- 
ing four  pounds,  obtained  in  the  mine  of  Hackenbur^.  It  is  said  to  have  been  observed 
in  thin  laminae  in  an  iron  stone  conglomerate  in  Brazil  and  in  lava  in  Auveivne. 

Meteoric  iron  usually  contains  nickel,  and  small  quantities  of  other  metab.  Dr.  C.  T. 
Jadnon  first  pointed  out  the  existence  of  chlorine  as  a  constituent  in  some  meteoric  iron. 
(See  Am.  Jour.  Sd.  vol  xxziv,  p.  836). 

The  following  analyses  of  meteoric  iron  are  by  Benelius,  (K  Y.  Ac.  H.  1884,  pp.  187, 
168,  and  171): 


^ 

Blantkd. 

Siberift.                                    Elbogw. 

Iron, 

98*816 

88-048                                  88-281 

Nickel, 

6058 

10-732                                     8-517 

Cobalt, 

0-847 

0-466                                  0-762 

Manganese, 

0-182  Sulphur  and  mang.  trace 

Tin  and  copper. 

0-4ftO 

0K)66 

Sulphur, 

0-324 

trace                                 

Pbosphcmis, 

trcue 

Metal  Phosphurets,  2.211 

Maenesium, 
Oartxm, 

0-050                                 0-279 
0-048                                   

Insoluble  port. 

=100. 

0-480=100.                         =100. 

Thefrtt  specimen  feU  near  Blansko,  on  the  26th  November,  1888.  The  metallic  iron 
eoQstituted  only  -1715  part  of  it  The  §econd  wua  discovered  bv  Pallas  on  a  mountain, 
between  Kresnojarsk  and  Abekansk,  in  Siberia.  It  eontained  imbedded  olivine.  The 
third  is  supposed  to  have  fallen  near  the  close  of  the  fourteenth  century ;  it  la  preservd 
at  Vienna. 

One  of  the  most  extraordinary  of  these  iron  meteorites,  preserved  in  anj  ooUectioii,  is 
DOW  in  the  Yale  College  cabinet  It  weighs  1636  lbs.;  length  three  feet  four  inches; 
breadth  two  feet  four  inches ;  height  one  foot  four  inches,  fi  has  been  analysed  by  C. 
U.  Shepard,  (Am.  Jour.  ScL  zvi,  217),  also  by  B.  Silliman,  Jr.,  and  found  to  contain 
Iron  90-02  to  92-91 2,  nickel  8*80  to  9*674.  The  crystalline  structure  of  this  iron  is  very 
remarkaUe  as  developed  by  nitric  add  on  a  pc^sbed  surface.  Mr.  Silliman  has  remarked 
tliai  the  nickel  is  segregated  along  the  lines  of  crystallization,  and  that  it  is  not  uniformlr 
alloyed  with  the  iron,  as  had  b^  previously  supposed  (communicated  to  the  antlior). 
It  was  brought  from  Red  river.  Still  more  remarkable  masses  eadst  m  Sontii  America ; 
eiM  was  discovered  bjr  Don  Rubin  de  Cehs  in  the  district  of  Cttiaco-Qualamba,  whose 
wdjriit  was  estimated  at  80,000  lbs.,  and  another  was  found  at  Bahia  in  Braxil,  whose 
eolia  contents  are  at  least  twenty-eig^t  cubk  feet,  and  weight  14,000  lbs.  The  Siberkn 
meteorite,  discovered  by  Pallas,  weighed  origmally  1600  Ibsi  and  contained  fcnlmliid 
OTstals  of  chrysolite.  Smaller  masses  are  quite  common.  Meteoric  irao  is  perfcotly 
mAUeable,  and  may  be  readily  worked  into  euttiqg  instruments^  and  put  to  tiie  aame 
nses  as  manufactured  iron. 


DESctirriTB  HiVBkiiLoor. 


Combined  with  Sulphur,  ArMnic,  or  Photpkarta. 

Lite/  Bpta**. 


Fe'S'. 


HiBcun^— Trimstrii^  10t°  3', 
LHrooPTMTt, — Tiiinetnc,  lSt°  SS', 
MuncKEL,— Trinwtric,  111°  fig', 
Hiarwnc  Ptuti^ — Hexagonal, 

A  pliiwpluir«t  of  Itco  md  Sickd. 


MonoDoetric.  Common  form,  the  cube,  often  with  striated  facet : 
also  figs.  2,  3,  4,  14.  15,  16,  42,  43,  44,  45,  46,  47,  48,  pi.  I ;  ■!«> 
the  annexed  figures.     P  :  a=ia5''  15'  Slj",  P  :  a'=1440  44'  84", 


P  :  e"=I460  18'  86",  P :  e'=I530  26'  6",  P :  0=143°  18'  8",  P :  o" 
=150°  47'  39".  Cleavage  cubic  and  octahedral,  more  or  lea  d» 
tinct.  Planes  P  and  fl' often  striated.  Compound  crystals :  oom- 
position  parallel  to  e' ;  this  composition  sometimes  parallel  to  eadi 
of  the  edges,  when  the  fonn  in  fig.  4  i«  produced.  Also  radiated 
nibfibrous,  &ud  nuMive.  Often  renifonn  or  globular  with  a  oiyatal- 
B  surface. 

~6-&    G.=4'8S — 5'OSl.    Lustre  metallic,  splendent — ffo- 
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teninff.  Color  a  characteristic  bronze-yellow,  nearly  uniform. 
Streu  brownish-black.  Opaaue.  Fracture  conchoidal,  uneven. 
Brittle.    Strikes  fire  with  steel. 

CfompoiiHon, — FeS*=Iron  46-7,  Bulphur  58*8.  B6.  beoomes  red  in  the  ozydatiiig 
flame,  and  gi?e8  off  sulphur ;  ultimately  yields  a  p^lobule  of  ozyd  of  iron,  attractable  bj 
the  magnet  Soluble  m  nitric  acid,  except  a  white  residue.  Some  varieties  are  very 
liable  to  decomposition  on  exposure  to  the  atmosphere. 

A  variety  firom  Cornwall,  Lebanon  Co.,  Pennsylvania,  gave  J.  0.  Booth(a8  communicated 
to  the  author)  2*89  per  cent  of  copper,  affording  the  formula  (Fe,  Cu)  S*.  The  analysia 
obtained, 

S  53-87,  Fe  4447,  Cu  2*89. 

This  variety  tamiahes  readily,  assuming  the  bluish  tarnish  of  steel 

Iron  pyrites  occurs  abundantly  in  ro^  of  all  ages,  from  the  oldest  crystalline  to  the 
moat  recent  alluvial  deposits.  It  usually  occurs  in  small  cubes,  but  often  modified  as 
above  described ;  also  m  irregular  spheroidal  nodules  and  in  veins,  in  clay  slate,  gra^- 
wacke  slate,  the  coal  formation,  <&c.  Cubes  of  ngantic  dimensions  have  been  found  m 
■ome  of  the  Comi^  mines;  pentagonal  dodecahedrons  and  other  forms  occur  on  the 
idand  of  Elba,  sometimes  three  or  four  inches  in  diameter.  Large  octahedral  cmtala 
are  foond  at  Persberg  in  Sweden.  Magnificent  crystals  have  been  brought  from  Pern ; 
but  still  more  brilliant  and  well-finished  crystals  occur  at  Traversella  in  Piedmont 
Alston  Moor,  DerbyBbire,  Cornwall,  Fahlun  in  Sweden,  Kongsberg  in  Norway,  are  well 
known  localities.  The  day  at  Mflnden,  in  Hannover,  and  the  chalk  at  Lewes  in  Surry, 
have  afforded  some  remarkable  compound  crystals.  It  has  also  been  met  with  in  the 
Veeovian  lavas  in  small  irregular  crystals. 

At  Rossie,  N.  Y.,  polished  crystads  variously  modified  oocnr  at  the  lead  mine  in  green 
■hale ;  at  Sooharie,  a  mile  west  of  the  court  house  in  single  and  compound  crystals,  often 
highW  polished  and  abundant ;  in  interesting  crystals  at  John^burgn  and  Chester,  War- 
ren  Co,  N.  Y. ;  in  gneiss  near  Yonkers ;  in  Orange  Co.  at  Warwick  and  Deerpark ;  in 
Jefferson  Co.  in  Champion,  and  near  Oxbow  on  the  banks  of  Vrooman  lake,  in  modified 
octahedrons,  {^.  3,  pL  1) ;  in  limestone  at  Shoreham,  Vt,  crystals  are  abundant;  at 
Lane's  mine,  Monroe,  Conn.,  in  small  octahedral  crystals ;  in  cubes  in  chlorite  slate,  at 
Orange  and  Milford,  Conn^  and  in  mica  slate  at  Stafford :  in  Massachusetta  at  Heath  in 
handsome  crystals ;  in  Maine  at  Corinna,  Peru,  Waterville,  and  Farmington :  in  Penn- 
sylvania, in  crystals,  at  Little  Brittain,  Lancaster  Co.;  at  Chester,  Delaware  Co. ;  in  Car- 
WNi  and  York  Cos. ;  at  Knauertown,  Chester  Co. ;  in  Cornwall,  Lebanon  Co.,  in  lustrous 
eobo-octahedrons,  and  with  an  elegant  steel  tarnish,  sometimes  an  inch  through ;  near 
French  Creek,  iu  polished  yellow  octahedrona  Massive  varieties  are  abundant  in  Con- 
necticut in  gneiss  at  Colchester,  Ashford,  ToUand,  Stafford,  and  Union ;  in  Massachn- 
•ette  at  Hawley  and  Hubberdston ;  in  Maine  at  Bingham,  (sawmiUs),  BrooksvUle,  and 
Jewell's  Island ;  in  New  Hampshire  at  Unity ;  in  New  York  in  Franklin,  Putnam,  and 
Oran^  Cos.,  and  elsewhere. 

Has  species  affords  the  greater  part  of  the  sulphate  of  iron  and  sulphuric  arid  of  com- 
merce, and  also  a  considerable  portion  of  the  sulf^ur  and  alum.  It  is  also  of  impor- 
tance in  the  smelting  of  ores,  particularly  those  of  silver. 

Pyrites  sometimes  contains  mechanically  mingled,  a  minute  quantity  (perhaps  one  ^yb 
thoosandth  part)  of  gold,  and  is  then  termed  auriferous  pyrite*.  It  occurs  abundantly  in 
the  gold  mines  of  Beresof  in  Siberia,  and  in  Brazil,  in  oetached  disintegrating  crystals 
of  a  dark-brown  color. 

The  maneptfrites  is  derived  firom  the  Greek,  mfirrnt  a  term  applied  to  this  mineral, 
because,  as  rimy  states,  "  there  was  mudi  fire  in  it,**  as  was  made  apparent  by  frictioii. 
lluB  term  was  appUed  to  flint  and  some  siliceous  millstones  for  a  similar  reason. 

MARCASFTE,  Ifaid.  White  Iron  Pyrites.  White  Bisulphuret  of  Iroa  Radiated 
F^rites.  Spear  Pyrites.  Hepatic  I^tes.  Cellular  Pyrites.  Speerkies,  Strahlkies, 
!&unmkies,  Leberkies,  Zellkies,  Sperlaes,  Rhombischer  Eiaenkies  of  the  Gemums,  Fer 
Sulphur^  Aciculaire  Radi^,  Fer  Sulfur^  Blanc,  H.    Weiaskupfererz  and  Kyrosite,  JBnii, 

Trimetric.  M  :  M=106o  2f,  P :  a'=180o  V.  Cleavage  parallel 
with  M,  rather  perfect.  Planes  a  and  a*'  longitudinally  striated. 
Compound  crystals,  composition  paraUel  with  M ;  sometimes  con- 
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sisting  of  five  individuals,  united  by  the  acute  lateral  ai^e :  also 
others  with  composition  parallel  to  a.  Also  globular,  reniform,  and 
other  imitative  shapes — structure  straight  columnar ;  often  ma88iye» 
columnar  or  granular. 

1  s 


CornwalL  Wanrfok,  N.  Y. 

H.=:6 — 6-5.  G.= 4-678 — 4*847.  Lustre  metallic.  Color  paje 
bronze-yeilow,  sometimes  inclined  to  green  or  ^y.  Streak  gray- 
ish or  brownish-black.     Fracture  Uneven.    Bnttle. 


CbmponKofk— FeS*,  or  same  as  for  PTrites.    Analyses :  1,  Hatchett,  (Flifl. 
1S04,  326) ;  2,  8,  Berzelins,  (Schw.  J.  xzrii,  67);  4,  Scheidhaoer,  (Pogg.  Lay,  282) : 

1.  Fe  46-4  8  58-6=100,  Hatchett 

2.  46*66  64-34=100,  Beneliua 

8.  SpeerkiM,         45*0'7  63-85,  Mn  0*70,  Si  0-80=99i»2,  BerseliiH. 

4.  Kyronte,  45-60  68-05,  Cu  1*41,  Am  0i)8=100-90,  ScheidliaiMr. 

B.B.  like  pyrites.    Very  liable  to  deoompositioo,  more  so  than  pyrites. 

Tliis  speaes  was  formerly  subdivided  according  to  the  different  forms  the  minenl 
presents.  Radiated  pvritet  indnded  the  radiated  masses  and  more  simple  erjniMk ; 
fp^tir  pyriteMf  the  maded  crrstals ;  hepatic  pyritetf  or  leberkie$^  (so  called  from  htf, 
aver),  tl^e  decomposed  liyer-brown  tessular  crystals,  which  were  originally  iroo  pyiitei^ 
and  also  certain  nexagonal  pseudomorphs ;  eocktcomb  pyrite*^  or  kcamnkietf  the  crati-fike 
aggregations  of  this  species  of  pyrites ;  cellular  pyr  iin^  the  cellular  yarieties,  fomied  bj 
the  decomposition  of  crystals  of  galena,  which  contained  films  of  pyrites  between  ito 
layers,  thus  producing  a  honeycomb  appearance. 

The  spear  pyrites  occurs  ammdantly  m  the  plastic  clay  of  the  brown  coal  formalaQn^  at 
littmitz  and  Altsattell,  near  Carlsbad  in  Bohemia,  and  is  extensively  mined  for  its  miI- 
phur  and  the  manufacture  of  the  sulphate  of  iron.  The  radiated  variety  occore  at  tlia 
same  place ;  also  at  Joachimstahl,  and  in  several  parts  of  Saxooj.  The  cockseomb  fa- 
riety  occurs  with  galena  and  floor  spar  in  Derbyslure.  It  occurs  m  stalactitic  coocwtiBai 
in  ComwalL 

Tlie  kynmte  ( Weinkwfererx,  or  arsenid  of  copper,  as  it  has  been  callod)  it  firom  flit 
mine  Bncdus,  near  Annaberg. 

Tlie  Chilian  Wei$»kup/ererz  contains,  according  to  Plattner,  12*9  per  cent,  of  copptr, 
besides  iron  and  sulfur,  but  no  arsenic.    (Breit  Pogg.  Iviii,  281). 

At  Warwick,  N.  x .,  it  occurs  in  simple  and  compound  crystals,  imbedded  in  mnilab 
and  is  associated  with  cirooQ.  Hustis's  farm,  in  Pnillipstown,  N.  Y.,  affords  smiSl  cirft- 
tals,  referred  by  Beck  to  this  species,  occurring  in  magnesian  limestone.  MaasiTe  fibraoi 
varieties  abound  throughout  tne  mica  slate  of  New  England,  and  particularly  at  Oaa- 
mington.  Maaa^  where  it  is  associated  with  cummingtonite  and  garnet  It  oecort  alto  at 
Lane's  mine,  in  Monroe,  Coon.,  and  in  the  topaz  and  fluor  vein  in  Tmmboll;  alto  in 
gneiss  at  Eaist  Haddam ;  at  Haveri^  N.  H.,  with  common  pyrites. 

Ck)ckBcomb  pyrites  is  employed  in  the  manufacture  of  sulphur,  sulphuric  add,  and  ani- 
phate  of  iron,  though  lets  ffequently  than  the  common  iron  pyrites.  Itt  color  ia  eooBil- 
flrably  paler  than  me  ordinary  pyrites,  and  it  is  also  more  liable  to  deoompotitioii, 

Bjdrout  pyriUt,  or  WamerheM  of  the  Germans.    This  mineral,  hitherto  oonakltrad  a 


wMgrof  iraite iron p^ntoa, containt  water, accordii^ to  Glocker,  in <*^yw*  oombina- 
^  w=8*88 — 8*6.    From  Moravia  and 


(Bqgy.  It^^489).    H.=s8— 4.    G.=8*88— 8-6.    From  Moravia  and  Upptr 
"'"'  "  tad  FlaUm^  F0gg.  Ann.  Izzvii,  186^— This  mineral  appeart  to  be  a 

BMliaii^  giTM  for  it  the  angles  104<'  24'forM:M,  and  lOO^ 
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86' for  the  bncfaydiagoDal  priim.    R=:64^.    0.=4*925— 6.    Color  tiB-wbite,  ■ometimes 
greenJah  or  grajriah ;  streak  black.    AnalyaiB  by  PUttoer : 

S  49-61,    As  4*40,    Fe  44*28,    Go  0*86,    Oa  0^76,    Pb  0-20=99-54, 

equTalent  to  25  of  marcasite  (Fe  S')  and  1  of  FeAa.    From  Flreibeig,  Schneebeig,  and 
OwnwaU. 

MAONETIO  PYRITES.    Pjrrhotine,  BreiL    MagDetkies,  W.    Fer  SnlfM  ferrifere. 

Fer  aulftir^  magnetique,  S, 


Hexagonal.  Form  similar  to  fig.  125, 
pi.  2;  cdso  the  annexed  figure.  r:e= 
184°  52',  M:e=1350  08',  M:c=150°. 
Cleavage  basal,  perfect;  lateral  less  so. 
Commonly  massive  and  amorphous ;  structure  granular. 

H.=8-6 — 4-5.  G.=4-4 — 47;  4-631,  a  crystalline  variety. 
Lustre  metallic.  Color  between  bronze-yellow  and  copper-red. 
Streak  dark-grayish  black.  Fracture  small  subconchoidal.  Brittle. 
Slightly  attractable  by  the  magnet,  and  subject  to  speedy  tarnish. 

OmpoM^iofi.— 6FeS+Fe'S*[=Fe^S*]=Sulphar  89-61,  iron  6049,  G.Roee.  Sdiaff- 
goftocfa  makes  alao  the  compounds  FeS+Fe'S',  and  9Fe8+Fe'S*  bat  thej  are  rejected 
DT  Boae.  Analyaes :  1,  Stromeyer,  (Gilbi  Ann.  xyili,  188,  209);  2,  8,  Plattner,  (Pogg. 
^[▼ii,  869)  -,  4,  5,  Berthier,  (Ann.  d.  Mines,  [8],  zi,  499) ;  6,  H.  Rose,  (POgg.  zlvii) ; 
9,  SchaQsotsch,  (Pogg.  1,  588) ;  8,  Stromeyer,  (Umx  dt) : 

1.  BsTts.     S.  Brazil.    3.  Fftblan.  4.  Bittm.    A.  BIttaB.  6.  Bodtnmalc.  7.  BaTaris.  a  Barifti. 
Snlphor,     4015        40*48        40*22        40*2        89*0  88-18        89*41        48*68 

Iron,  69-85        59-68        69*72        59-8        61-0  60-52        60*59        56*87 


100*00,8. 100*06,  P.  99-94,  P.  lOOO.RlOOH),  E  100-00,  R.  100,  Sdi.  100,  St 

FVankenheim  considers  Hie  mineral  essentially  FeS=Siilphur  86*4,  iron  68-6,  coosid- 
•riz^  the  species  iaomorphous  with  ffreenockite  (Od  S). 

In  a  specimen  from  ^fra,  in  iuaheda  in  Smaoland,  (G.=4*6'74).  Benelius  fixmd 
(Jahreab.  zxi,  182), 

S  88-089,     Fe  57-648,     Ni  8*044,     Go  0094,     Hn  0*228,     On  0*447,     Gangoe 0*460. 

In  another  specimen  from  Modum,  Norway,  Scheerer  detected  2*8  per  cent  of  nickeL 

BJB.  a£fords  fumes  of  sulphurous  add  and  the  odor  of  sulphur.  On  ^hi^tw^l  in  the 
exterior  flame,  converted  into  a  globule  of  red  ozyd  of  iron ;  in  the  interior  flame  it  fusee 
and  continues  to  glow,  after  the  blowpipe  is  remored ;  the  globule  is  magnetic,  and  yel- 
lowiah  and  crystidUne  within.  The  mass  which  is  obtained  on  cooling,  is  magnetic  and  has 
a  metallic  crystalline  structure,  and  a  yellowish  color  on  a  surface  of  fracture.  Bissolyes 
m  muriatic  acid,  excepting  the  sulphur. 

Crystalline  plates  of  this  species  have  been  observed  at  Kongsberg  in  Norway,  and  at 
Andreasber^  in  the  Hartz ;  but  they  are  of  rare  occurrence.  It  generally  occurs  massive, 
in  fissures  of  crystalline  rocks.  Ofeavable  varieties  accompany  iolite  at  Bodenmais  in 
Bohemia.  Hie  compact  specimens  are  abundant  in  Cornwall,  at  Appin  in  Argyleslm, 
Saxony,  Siberia,  and  the  Ilartz.  It  has  also  been  observed  in  the  lavas  of  Vesuvius,  and 
in  some  meteoric  stones. 

Trumbull,  Conn.,  and  the  adjoiuing  town  of  Monroe,  afibrd  the  deavaUe  variefy  of 
this  species ;  at  the  former  place  it  occurs  in  the  topas  and  fluor  vein,  at  the  latter  in  a 
quartz  vein,  in  gneiss.  Compact  varieties  occur  witn  iron  pyrites,  at  StaflGord  and  Shrews- 
bury, Vt.,  and  in  many  parts  of  Massachusetts  ;  also  a  mile  and  a  half  north  of  Port 
Henry,  Essex  Co.,  N.  Y.,  near  Natural  Bridge  in  Diana,  Lewis  Co,  and  with  magnetao 
iron  ore  at  07^^  mine,  and  elsewhere,  in  Oraoge  Co.,  N.  Y. 

It  ia  mined  for  ita  su^ur,  and  tat  the  fkbrication  of  anlphnric  add  and  solphata  of 
iron. 

Its  inferior  hardniwa  la  snffident  to  distinguish  it  from  oommon  pyritM. 
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LEUCOPYRTTE, /S^^pordL   OUuinnenikkiet.   AneDikeifleii,  AnenQcalkiei. 

derit    Lolingite,  ffauL 

Trimetric;  M:M=122^  26^  Secondary  form  similar  to  the 
figure  of  Liroconite,  (see  under  Copper) ;  a :  a  (adjacent  planes)= 
51^  2(K.    Occurs  also  massive. 

H.=6 — 6*5.  G.=7'228,  specimen  from  Silesia;  7*837,  a  crystal 
from  Bedford  Co.,  Penn.  Lustre  metallic.  Color  between  silver- 
white  and  steel-gray.  Streak  grayish-black.  Fracture  uneven. 
Brittle. 

Oompoaition, — FeAs=Aneiiie  '72*82,  iroD  27*18— or  (Fe,  Ni,  Go)  Ai.  AnahrMi:  1, 
Hoffmann,  (Fogg,  xv,  485);  2,  Meyer,  (Fogg.  1,  164) ;  8,  4,  Scheerer,  (Fogg,  zliz,  58C, 
and  1, 168) ;  5,  Hoffinann : 

Ni        Oo 

i  eerpentine  2*17=98*16,  HoAiUHm. 

«*         8-660=98*666,  Hegrir. 

=98*81,  Scheerer. 


As 

S 

Fe 

1.  Reich'etein,   66*99 

1*94 

28*06 

2.          «            68142 

1*681 

80*248 

8.  FoBsnni,        70*09 

1*88 

27*89 

4.        «              70*22 

1*28 

28*14 

6.  Schladming,  60*41 

6*20 

18*49 

=99*64,  Scheerer. 

18*87     5*10=97*67,  Haffiuann. 

B3.  affords  sulpharet  of  arsenic,  and  afterwards  metallic  arsenic  sublimes ;  on  ciiar- 
ooal  yields  araenioil  fmnes  and  a  ma^rnetie  globule  is  left 

It  ooeurs  associated  with  copper  mokel  at  Schladming,  in  Styria;  with  seipsntina  at 
Reichflnatein  in  Silesia,  and  at  Idling,  near  HaUenberg  m  Oarinthia,  in  a  bed  of  ipany 
iron,  associated  with  bismuth  and  scorodite. 

A  crvstal,  weighing  two  or  three  ounces,  has  been  found  in  Bedford  Co,  Peon.,  baft  i( 
is  not  known  under  what  circumstances.  In  Randolph  Co.,  N.  C,  a  mass  wm  found 
woffhing  nearly  two  pounds. 

Tdb  name  leuoopynte  is  derived  from  Xtvicos,  loAtto,  and  pyriUt. 

MISPIOEEL.    Marcastte.    Arsenikkies.    Fer  Anenical,  H.    Danatte.    Plioian,  BrmL 

Trimetric  ;  M  :  M=lllo  53',  a' :  a'=146Q  26',  a" :  a"  (over  «*«) 
ssQQo  52^  and  adjacent,  80^  8';  according  to  Teschemaober,  a 
crystal  of  the  cobaltic  variety,  (Danaite),  figure  3,  which  is  altered 
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FnnecMia,  N.  H.  Frmneonia,  N.  H.,  and  Kent,  N.  Y.  Dtmite. 

in  position  from  Teschemacher's  figure,  gives  M  :  M=:112^,  a:a 
(front  planes)=12lo  3(K,  a"\af'=i\WP  W\  and  according  to 
Scheerer,  a  cobaltic  variety  from  Skutterud  in  Norway,  has  M :  M 
1110  40'— 112^  2\  and  a:a=121°  d(K.    Cleavage  parallel  to  M 


non.  489 

rather  distinct.  Compound  crystals,  composition  parallel  with  M. 
Also  columnar — straight  and  divergent,  or  irregular;  compact 
granular,  or  impalpable. 

H.=5*5 — 6.  G.=6'127.  Lustre  metallic.  Color  silver-white, 
inclining  to  steel-gray.  Streak  dark  grayish-black.  Fracture  un- 
even,   brittle. 

Cbmfoft/um.---FeA8+FeS'===Ar8exiic  46*01,  Bulphur  19'64,  iron  34*86 ;  or  (Fe,  Ck>)  Ai 
-f  (Fa,  Co^*  (Daoaite  and  Skutterad  yariety).  AnftlvBei :  1,  Stromeyer,  (Schw.  J.  x, 
404);  2,  Oherreul,  (QOb.  Aon.  zrii,  84);  3,  TbomsoD,  (Ann.  Lye.  Nat  H.  N.  Y., iii,  86) ; 
4^  ft,  Sdieerer,  (Fogg.  Izii,  646) ;  6,  Wohler,  (Fogg,  zliii,  691) ;  1,  Hayes,  (Am.  J.  Sd. 
,  886) : 


As 

S 

Fe 

Co 

1.  Freiberg, 

42-88 

2108 

8604 

— =100,  Stromeyer. 

8. 

48*418 

20-182 

84-988 

=98*488,  CbeyreuL 

8. 

46*74 

19*60 

88-98 

=99-32,  Thomson. 

4.  Skutterad, 

46  76 

17*34 

26-86 

9-01=10047,  Scheerer. 

6. 

4601 

18*06 

26*97 

8'88=99'42,  Scheerer. 

6. 

47*46 

17*48 

30*91 

4*76=100*69,  Wohler. 

t.  Danaite, 

41*44 

17*84 

32*94 

6*46=98*67,  Hayes. 

Ifispickel,  nickel  glance,  and  oobaltine,  the  latter  two  monometric,  haye  analogous 
chwnicml  formulas ;  and  so  also  the  new  species  glaucodot,  which  is  a  oobaltie  mmsnl 
agreeing  with  mispickel  in  crystalline  form. 

KB.  on  charcoal,  copious  arsenical  fumes  are  driyen  ofi^  and  a  globule  is  obtained  of 
naarijr  pure  sulphuret  of  iron,  which  acts  on  the  needle  like  maffoetic  pyrites.  Qiyee 
ffape  wttn  steel,  emitting  at  the  same  time  an  alliaceous  odor.  Disscdyes  m  nitric  acid, 
with  the  exception  of  a  whitish  residue. 

Hie  localities  of  mispickel  are  principiJly  in  crystalline  rocks,  and  its  usual  mineral 
■MoriatcB  are  ores  of  silyer,  lead,  and  tin,  iron  and  copper  pyrites,  and  Uende.  It  occurs 
ilso  in  serpentine. 

It  is  abimdaot  at  Freiberg  and  Munzig,  where  it  occurs  in  yeins ;  at  Reichenstein  in 
SHesia,  in  serpentine ;  and  also  in  beds  at  Breitenbrunn  and  Raschau,  Andreasberg,  and 
Joadumstahl ;  at  Tunaberg  in  Sweden.  Wheal  Mawdlin,  and  Unanhnity,  in  Cocnwall, 
an  other  localities. 

It  is  met  with  in  fine  crystallizations  in  gneiss  in  New  Hampshire  at  Franconia, 
aflBodated  with  copper  pyrites ;  also  at  Jackson,  and  at  Hayerhill.  In  Maine,  at  Blue 
HiU,  Gorinna ;  Newfield,  (Bond's  mountain),  and  Thomaston,  (Owl's  head).  '  In  Vermoiit 
at  S^kfield,  Waterbury,  and  Stockbridge.  In  Massachusetts,  at  Worcester  and  Ster- 
ling. In  Connecticut  at  Chatham,  with  smaltine  and  copper  nickel ;  at  Monroe  with 
iroifram  and  pyrites ;  at  Derby  in  an  old  mine,  associated  with  quartz.  In  New  Jersey 
at  Franklin.  In  New  York,  massiye,  in  Lewis,  ten  miles  south  of  Eeeseyille,  Essex  Co., 
with  hornblende ;  in  crystals  and  massiye  near  Edenyille,  on  Hopkins's  £um,  and  else- 
where in  Orange  Co.,  with  scorodite,  iron  sinter,  and  thin  scales  of  gypsum ;  also  in  fine 
crystals  at  two  localities  a  few  rods  apart,  four  or  fiye  miles  northwest  of  Carmel,  near 
Brown's  serpentine  quarry  in  Kent,  Putnam  Ca 

Plinian  of  Breithaupt,  stated  to  be  monoclinic,  with  the  composition  of  mispickel,  is 
shown  by  G.  Rose  to  be  nothing  but  mispickel  0.=6'8.  Analysis  by  Plattner,  (Fogg. 
Ixix,  480),  afforded. 

As  45-46,  S  2007,  Fe  34*46. 

It  is  reported  firom  St  Oothard,  Ehrenfriedersdorf  and  Zinnwald. 

Jordan  has  analyzed  a  mispickel  from  near  Andreasberg,  (J.  f.  pr.  ChenL  z,  486);  and 
obtained. 

As  65*000,        S  8*344,        Fe  86-487,        Ag  O'Ol  1=99*792, 

giying  nearly  the  formula  2FeS-f8Fe  Ass= Arsenic  66*7,  sulphur  8*0,  iron  85*2. 
Jonian  made  out  8As,  2S,  6Fe^  which  requires  arsenic  62-9,  sulphur  7*6,  iron  89*6. 
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SCHRKTBKR8ITE,  SaitUnffer. 

In  Steel-gray  folia  and  grains.    Folia  flexible. 
H.=6-6.    G.=701— 7-22.    Magnetic. 

Cbmpoti^um.— Analytis  by  M.  PlOera,  (MittL  y.  Freund.  d.  Nat  in  men,  18i7;nd 
Am.  J.  Scl  [2],  yiii,  489) :  Fhosphorus  7-26,  iron  87*20,  nickel  4-24=:98*70,  carixn  t»- 
determined. 

Found  in  the  meteoric  iron  of  Arya.  A  BimOar  substance  was  distingaished  bj  Bv* 
lelios  in  the  meteoric  iron  of  Bofaumilitz,  conaistinff  of  iron,  nickel,  and  sulf^or. 

The  dydvtiU  of  Prof  Shepard,  (Am.  J.  Scl  [21  ii,  880),  is  suppoaed  to  be  a  phoqifcant 
of  iron,  niccel,  and  magnesium.  It  occurs  as  a  blackinh-brown  powder  in  many  meteoiie 
irons,  constituting  usuulj  0*26  to  2*26  per  cent 

3.  Combined  with  Oxygen. 

Lift  of  Speeiet, 

Speculab  Iron, — Bhombohedral,  86<=>  10^,  9e. 

lucENiTE,— Bhombdhedral,  86°  69',  (9e,  9i). 

HAGx>TiT>,-Monometric  and  isomorphous  with  spinel,  J^eFe. 

FaAHKUiriTE,  <*  «  «  (te  ^  ftn)  01^  Sa). 

CnaoMiclBON,        -  «  «  Je(€r,iD. 

LXMONXTS,  9e*  fi*. 

GkyiHiTE, — ^Tiimetric,  9e  "&. 


SPEOULAR  IRON.     Perozjd  of  Iron.     Red  Iron  Ore.    Oligiste  Iron. 
Iron  Ore.    Red  Hematite.    Red  Clay  Ironstone.    Red  Ochre.    Iron  Foam, 
glanc    Rotheisenstein,  W.    Blutstein,  Houb.    Rotheisenerz.    Eisenozyd,  L,    Rothwr 
Glaskopt    Fer  Oligiste,  K 

Rhombohedral.  R  :  R=860  10' ;  R  :  c=136'^  66',  o' :  o'=128<^ft', 
R  :  o'=163°  3',  a'  :  a'=1430  8',  R  :  a'=1430  66',  R  :  a=122^  W. 
Cleavage  parallel  to  a  and  R  ;  often  indistinct.  Compound  crys- 
tals :  composition  parallel  to  R  ;  also  parallel  to  a,  the  truncating 
plane  of  the  vertical  angle.    Also  columnar — globular,  renifonUt 


8 


Elba.  Elba. 

botryoidal,  and  stalactitic  shapes ;  also  lamellar — ^laminfie  joined 
parallel  to  a,  and  variously  bent — thick  or  thin ;  also  granular-^- 
friable  or  compact. 


IRON.  4S1 

H.=5*5— 6*5.  6. =4*5— 5*3 ;  of  some  compact  varieties,  as  low 
as  4*2.  Lustre  metallic  and  occasionally  splendent — massive  va- 
rieties sometimes  earthy.  Color  dark  steel-gray  or  iron-black ;  im- 
pure varieties  red  and  unmetallic.  Streak  cherry-red  or  redldish- 
Drown.  Opaque,  except  when  in  very  thin  laminse,  which  are 
faintly  translucent,  and  of  a  blood-red  tinge.  Fracture  subcon- 
choidal,  uneven.  Sometimes  slightly  attractable  by  the  magnet ; 
vdeanic  varieties  occasionally  exnibit  polarity. 


Oompotiium, — 9e=IrDn  70,  ozygen  30. 

BB.  inforible  alone,  with  borax  it  forms  a  i^^reea  or  yellow  glass.  DiasoIyeB  in  heated 
nmriatic  acid. 

This  gpoaeB  indades  the  old  species  specular  iroo  and  red  iron  ore,  the  latter  nner^ 
talliied,  and  presenting  the  color  of  the  former  when  in  powder.  Specular  iron  m- 
dodea  specimens  of  a  perfect  metallio  lustre;  if  the  stmeture  is  micaceous,  it  is  called 
mieaeeoua  iron.  The  varieties  of  a  sub-metallic  or  non-metallic  lustre,  were  included 
tmder  the  name  of  red  hematite^  Jibrwa  red  iron  ;  or  if  soft  and  earthj,  red  oehre^  and 
when  consistinff  of  slightly  coherent  scales,  eealy  red  iron,  or  red  iron  froth.  Under  this 
sfMoies  must  i^  be  included  different  day  or  argillaceous  iron  ores,  many  of  which  oon- 
tain  but  small  portions  of  iron ;  redcUe  or  red  chMf  the  common  drawing  material,  which 
baa  an  earthy  appearance  and  a  flat  oonchoidal  fracture  ;Ja9pery  day  iron,  more  firm  in 
htatnietnre  than  the  peceding,  and  having  a  larse  and  dat  conchoioal  fracture ;  colym- 
nmr  and  lenticular  arg%llaceo%t»  iron,  distinguished  by  a  columnar  or  flat  mnular  structure. 

Specular  iron  occurs  in  crystalline  roclu ;  also  among  the  ejected  Uvas  of  VeauYius. 
Annllaceous  ores  form  beds  in  secondary  rocks. 

ftne  specimens  of  this  spedes  are  brought  from  the  island  of  Elba,  which  has  afibrded 
it  from  a  very  remote  period,  and  is  described  by  Ovid  as  **  Insula  inezhaustis  chalybdum 
BBOMPOsa  metallis."  Tne  surfaces  of  the  crystals  often  present  an  irised  tarnish,  and  bril- 
liant lustre.  The  fiices  a  and  a'  are  usually  destitute  of  this  tarnish  and  lustre,  and 
may  therefore  assist,  when  present,  in  determining  the  situation  of  other  planes  when  the 
cmtal  is  quite  complex.  Si  Qothard  affords  beautiful  specimens,  oompoeed  of  cryt- 
tabiaed  {dates  grouped  in  the  form  of  rosettes,  and  accompanying  crystals  of  feldspar. 
Near  Limoges,  France,  it  occurs  in  large  crystals.  Fine  crystauicatioas  are  the  result  of 
volcanic  action  at  Etna  and  Vesuvius,  and  particularly  in  Fossa  Eankarone,  on  Monte 
Somma,  where  it  forms  crystalline  incrustations  on  the  ejected  lavas.  Arendal  in  Nor- 
way, Langbanshyttan  in  Sweden,  Framont  in  Lorraine,  Dauphiny,  and  Switaerland,  alao 
■flora  splendid  specimens  of  specular  iron.  Red  hematite  occurs  in  reniform  nuisses  of 
a  fibrous  ooncentno  structure,  near  Ulverstone  in  Lancashire,  in  Saxony,  Bohemia,  and 
the  Hartz.  In  Westphalia,  it  occurs  as  pseudomorphs  of  calciu:eous  spar.  In  Braiil  it  ia 
•saodated  with  quar^  and  thus  forms  a  rock  called  itaberite. 

Specular  iron,  ootb  compact,  micaceous,  and  jaspery,  is  abundant  in  St  Lawrence  and 
Jefferson  Cos.,  N.  Y.,  at  Gouvemeur,  Hermon,  Edwards,  Fowler,  Canton,  <&c.  Hand- 
aome  irised  crystallizations  of  specular  iron  are  found  at  Fowler,  in  cavities  in  granular 
micaceous  iron  ore,  associated  often  with  splendid  groups  of  quarts  crystals.  Other 
localities  are  Woodstock  and  Aroostook,  Me.,  and  Lioerty,  Md.  It  occurs  also  in  the 
Blue  Ridee,  in  the  western  part  of  Orange  Ca,  Va.  Micaceous  iro»  in  large  masses, 
composed  of  irregular  curved  laminis,  occurs  at  Hawley,  Mass.,  and  Piermont,  N.  H. ; 
alao  eight  mUes  alx)ve  Falmouth,  Stafford  Co.,  Va.,  on  the  Rappahannock  river.  Red  he- 
matite is  found  at  Tioonderoga,  upon  Lake  George.  The  two  uron  mountains  of  Missouri 
are  aitnated  about  fourteen  miles  from  the  La  Motte  lead  mines,  and  ninety  miles  south 
of  St  Louis.  They  are  conical  hills,  consisting  of  iron  ore,  '*  in  masses  of  all  sises,  firom 
a  pigeon*s  egg  to  a  middle  size  church."  The  ore  is  both  massive  and  the  micaceous  va- 
riety, with  vast  quantities  of  the  red  ochreous  iron,  about  the  one  called  the  Pilot  Enobu 
Lenticular  argillaceous  ore  is  abundant  in  Ondda,  Herkimer,  Maddison,  and  Wayne  Coa., 
N.  Y.^  constituting  one  or  two  beds,  ten  to  twenty  inches  thick,  in  a  compact  sandstone. 

This  ore  afibrds  a  considerable  portion  of  the  nxn  manu&ctured  in  difierent  comrtriea. 
These  varieties,  especially  the  specular,  require  a  greater  degree  of  heat  to  amdt  than 
other  ores,  but  the  non  obtained  is  of  good  qmlity.  PulveriMd  red  hematite  ia  empkj- 
ed  in  polishing  metals,  and  also  as  a  coloring  material.  Specular  iroo  ia  leftdily  dktin- 
guiahed  from  oiagnetic  iron  ore,  by  ita  reddish  stxeak. 


DEBCKlrrlTS  mirUALOGT. 


n— ■.*.!■  A  Tird  in  ma  inung  tli«  BotMnU,  WM  ai^ilied  to  thk  ^mm  on  M«nn 
of  Uw  red  color  of  tbe  powder.  Bom  ii^a,  UmidL  Tbe  term  ipentlar  dlmlai  to  tta  brit 
Iknt  Iwtn  it  oftan  prcMota. 

Kurm,  ilnil. — Octabadnl  ajitili  of  thii  nwdcs,  bdiared  to  b«  fuaaioatnhaBt, 
•ftcr  magniBtie  ino.  They  cane  from  Bruil,  0.=4'83 ;  ban  Peni,  Q.=4-8e ;  ny  d* 
Dome,  0.^=4'flfi  ;  alao  from  Fnmont.    Abo  ibandiDt  in  Vennont  at  FWinoiitlL 

A  TBrietf  of  BpaooUr  JnM,  taniog  an  octahedral  fcnn  dna  to  ft  canfcnBtka  of  itaa 
bobedraoa,  according  to  Scacchi,  occim  atTcaunua. 

Tuaomc.  Hermann, — A  reddidi-broini  minrral  finm  tba  Tmginak  cof^iar  ibbm  in  Aa 
UraL    U.=3'64— S-74.    CooUju  Fe  Mli,  S  S'BS.  and i« pfobablj  OMotiaU;  tbe rad 


JLMENITE,  KMj^tT.  TtUnate  of  Inn.  Cnchtonite,  Boumon.  TituilaMM  Im. 
iMrina,  Uenakan.  Hmacauiite,  Kibdalmlian,  BaMocmalan,  KobtU.  TitaDwan. 
Hyitatita.    TrappUchaa  SJteaen,  BrtU.    Waabn^tooile,  Blupard.    MdMla,  Lmg. 


Rhombohedral.     R  :  R=BS°  59'.  Cleav- 
age parallel  with  the  terminal  plane  a — but 
properly  planes    of  composition.       Crj's-/ 
tals  usually  tabular.     Often  in  thin  plates ' 
or  laminte,  angular  masses  or  grains. 

H.  =  5 — 6.      G.=4-5 — 5.     Lustre  sub- 
metallic.      Streak  metallic.      Color  iron* 
black.    Opaque.     Fracture  conchoidal.     Influences  slightly  the 
magnetic  needle. 


Vaukties. — llii*  apeciea  bdudca  several  Tarieties  whidi  have  been  cooaideMd  dia&wt 
I.  Tbej  urc  huamet  identical  it)  crfstaUiaatiui.  and  the  (liOeraicet  aiaa,  m 
bj  Row,  from  thu  iaamorpliaui  nature  uf  titanic  acid  and  penuyd  of  iron.  IW 
loUuwuig  are  tlie  moat  inipartwit  of  tliese  vuietisii : 

Axoiomoiui Iron, Kibdflaphan of  EobelL— I'hjiuc«l  characten u abore.  H— H  frit. 
0.^1'Bfll,  Uolui ;  4*TS3 — 1 7115,  BreiL  Occura  in  dental*;  usually  mamirt,  or  ia tta 
platw  or  lamiim. 

limeniii. — Occura  irystalliied  and  massive  at  Late  HmGO,  Dear  Uiaak,  wbcoae  tta 
tuBWlimtnite.  In  general,  the  physical  characters  the  Hune  aa  abore.  H.:=fl.  0.^ 
4'80B,  BreiL;  R  :  K=8C°  t3', 

Mmnaceanitt. — Occun  masaive  with  tneea  of  cleaTage.  Fractore  uneven  to  flat  mtt- 
dwidal  U.=fi'e.  Q.=i1 — ii.  Streak  Uack.  Color  li^t  iron-black  to  itad-gnj. 
Uaonedc    First  observed  at  Uennaccan,  ComwaU. 

CrUktoniU. — In  acula  rhombohedrone :  R  :  R=:eio  S9'.  H.:=4.  Q.^-3i.  Itt 
aga  imper&ct     From  Oisana. 

HsttatiU.  HyttatiKlta  Eitenen,  Brelt — UtanlTerous  iron  from  Anndd.  B  :  BsM" 
10'.    Cleavage,  and  color  as  b  nmeaite.     H.^=6.    Q.=^. 

The  irM;U(^oful«ofShcrard.(Am.J.  ScLxliii.SMJ.isDeiu'Hjatatite.  It  own  k 
lane  tabular  Cfystala,  •omelimea  two  inches  in  diafflcler.  They  are  bexagoDal  tatte 
villi  tbe  bma  m  the  rbombobcdroa;  11 :  U=86°,  (obtaioad  by  varnishing  the  hnw) 
]UHNnba)w<kalcUBTi^  otUn  distinct;  a  the  brighteat  face,  B  the  least  ao^  Tl  Bill 
« ,_„...._,_    ,        ■■■'Teli 


r  hii 


G.s=4-9I»,  from  Westerly ;  COlfl,  from  Litchfield 
XitiKnf,  Baianamdan  of  Kobell,  is  placed  by  Breitbaupt  alcog  with  hyatatite. 
JItawiftmM  iron  nod  or  trappitcliet  nttnen  of  Breithsupt,  ia  described  as  oecaniK 
.ocuhodrou  and  cubes  in  roui^ish  grain*.    H.=fi.    0.=l'fl2 — fi'SS.     Lustre  i^teUie. 
•Colof  iroii-blMk.    Streak  Uack.    Fracture  coochoidaL    Strongly  ma^Detic 
-.    Tho  titani/trau  iron  of  Aaehaffenburg.— Cocnr*  massive  and  m  plataa,  with  JniMtfact 

dwvage  in  one  dhectMO.    H.=s6.    G.=4-78.    Coh»  irmi-bUck. 

The  cryiUlu  irith  octahedral  and  entac  Ibnna  ara  referred  by  some  toadiatiaetapedaa 
idcr  the  uLme  JssriM,  and  bv  otban  cooaideied  pseudoouxplM.    nwy  pcoGiblT 

huvu  the  JuuDc  relatica  to  the  Aombohedral  ilmeaite  that  tlw  octahedtoM  of  mcoUr 
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inn  hftTe  to  the  eommoo  TirietiM  (^  thit  tpedas.    Either  both  or  neither  are  ptendo- 
Morphi,  and  on  tlos  point  more  light  is  required. 

OompotUioti, — 9i  and  9e  in  yarions,  and  probably,  indefinite  proportiont,  If.  Rote. 
Bote  haa  shown  that  the  1^  ftitanic  acid)  and  ("e  (jvotozjd  of  iron)  found  in  analyses, 
arise  flpom  an  oxjdaAkn  of  tne  titanic  osyd  (9i)  m  the  mineral,  at  the  eaqjense  of  the 
9%  whadi  takes  place  daring  the  investigatioQ.  Benelius  oooifinns  the  Tiew  of  Bose 
boUi  on  atomic  grounda>  and  on  that  of  the  ma^^nettsm  of  the  mineral  Rose  shows  that 
tiie  specific  gran^  increases  with  the  proportion  of  iron. 

Analyses:  1,  Eobell,  (Schw.  J.  hdv,  69,  246);  2,  Marignac,  (Ann.  Ch.  Phys,  [8], 
xiT,60);  8, 4,  Mosander,  (K  V.  Ac  H.  1829,  220,  and  Pogg.  zix,  811);  6,  Deleese, 
rndee  sur  TempL  de  I'anaL  etc  p.  46);  6,  H.  Rose,  (Pogg. iii,  168) ;  7,  Kobell, (loc.  dt); 
S— 18,  Moeander,  (loc.  dt) ;  18,  Kendall,  (This  work,  2d  edit  p.  627);  14,  Marignac, 
Ooa  dt)  ;  16,  Plantamoor,  (J.  f.  pr.  Ohem.  zot,  802) ;  16—18,  KobeU,  (loc  dt);  19, 
Bammefsberg,  (Pogg.  liii,  129) ;  20,  ib.  (8d  Snpp.  122) : 

86*00,  iSn  1*66=100,  EobeH 
46*68=100,  Marignac 
87*86,  An  2*78,  Mg  114=99*39,  Mos. 
86-87,  "    2*89,    **    0*60,  6a  0-26,  €r 
0-88,  Si  2*80=100-17,  Mosander. 
14-1,    6a  0*6,  Sn  0*6,  Ph  0*2=101*4,  D. 
42-70     18-67=100.  Rose. 

27-91=99-81,  KobelL 

29-27,  Ca  0-60,   lilg  122.  Sr  0-88,  Si 

1-66=98-76,  Mosander. 

29*04,  Ca  0-49.  ifi^  1*94,  l^t  and  Ce  0*68, 

Si  0*07=99*18,  Mosander. 

27*28,  Ca  0-96.  iig  280,  An  0*21,  €r 

0-12,  Si  0-81=99*88,  Mosander. 

19*91,  Ca  0-38,  Sg  0*68,  Si  1-17=99-29, 

Mosander. 
18-90,  Ca  0-86,  iSg  l-10,er0-44,  Si  1-88 

=100,  Mosander. 
61-84    22-86=99-98,  KendaU. 
69*07     18*72=100,  Marignac 
71*26    11*82,  F,  Si,  and  loss  1-87=100,  Plant 
76-00    10-04,  An  080=100,  KobelL 
82*49      4*84=100,  KobelL 
88-6         1-6  with  Ji[n=l00,  KobelL 
48*07    89*16=98*74.  Rammelsbei^. 


1.  Kibdeluphan.  Gastein, 

%  Criehionite,  St  Ghristophe, 

S.  HmemUt  Omen  Mts., 

Ti 
69*00 
62-27 
46-92 
46-67 

9e 

426 

1-20 

10-74 

11-71 

5.            « 

•.  litanie  iron,  Egersund, 

7.  Menaceanite,         ** 

8.  •* 

46-4 
48-78 
4824 
42-67 

40-7 
42-70 
28-66 
28-21 

9. 

la 


11.  ffyttatUe,  Arendal, 
Il- 
ls. TFotAtfi^rtofiiftf,  Connecticut, 
14 

16.  lUanic  iron,  Uddewalla, 
10.  "  Aschaffenberg, 

17.  Batenomelan,  Schweiz, 

18.  JUanie  iron,        ** 

19.  *  Unkel, 


41-08  26*93 

89-04  29-16 

24-19  63-01 

28-69  68-61 


26*28 

22*21 

16*66 

1416 

12*67 

10-0 

11-61 


Binnen,  9i  8*68    Pe  91*42=100,  Rammclsberg. 

The  proportion  of  peroir^d  of  titanium  to  perozyd  of  iron  in  these  analyses,  according 
to  the  Tiew  of  Rose,  is  as  follows : — 


AnaLl, 
2, 

8—6, 
6—9, 

11. 
W, 
16, 

n. 


5i  P 


e 


(O.  4-66  ^=68-76  peroxyd  of  Tl,  to  46-26  perozyd  of  Fe. 


6  :  4 

1  :  1  (G.  4*727)=48*17 
4  :  6  (G.  4-77  )=42-64 

2  :  8  (G.  4*74  )=88*26 
1  :  3  (G.  4-93  )=28-66 
1  :  4  (G.  4-96  )=18-86 
1  :  6  (G.  4-78  )=13*41 
1  :  8  =10-41 
1  :  10(G.6127)=  8*60 
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67-86 
61-74 
76-81 
8116 
86-69 
89*69 
91-60 
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B.B.  alone  unchanged.  With  salt  of  phosphorus  in  the  reduction  flame,  a  duU  red  glass. 
Fine  crystals  of  irnienite,  sometimes  an  inch  in  diameter,  occur  in  Warwick,  Amity, 
and  Monroe,  Orange  Co.,  N.  Y.,  imbedded  in  serpentine  and  white  limestone,  and  ssaori 


ated  with  spinel,  chondrodite,  rutile,  <bc ;  also  four  miles  west  of  EdenTiUe,  and  near 
Greenwood  furnace  with  spinel  and  cboiidrodite ;  idso  at  South  Royalstoo,  MaM. 

The  Washingtooite  of  Shepard  ecours  at  Waslungton  sad  Litchfield,  OOiul,  is  a  qiMrts 
Toin  in  mica  slate,  and  at  South  Britain  in  rolled  mansfiB  of  quarts ;  also  at  Westerly, 
R.  L    A  titanic  iron  occurs  at  Goshen,  Mass.,  in  thin  fo^  with  spodumene. 

55 


DBSCKIPTITB  HIM  XI A  LOOT. 


MoDometric.     Octahedrons  and  dodecahedrons  common;  bntOB- 


101°  53'.  Cleavage  parallel  to  the  primary  form,  perfeet-^mpOT- 
feet.  The  dodec^edral  faces  are  commonly  stnated  parallel  to 
the  longer  diagonal.  Compound  crystals,  fig.  129,  pi.  3 ;  also  tha 
same  kmd  of  composition  with  the  secondary  modincations.  Mw- 
sive,  structure  granular — particles  of  various  sizes,  sometimes  im- 
palapable. 

H.=5-5 — 6-5.  G.=4-9 — 5-2.  Lustre  metallic — submet»llic. 
Color  iron-black  ;  streak  black.  Opaque.  Fracture  subconchoidllt 
shining.  Brittle.  Strongly  attracted  by  the  magnet,  and  some- 
times possessmg  polarity. 


■J'ePe=Iron  "2-40,  oxygen  3T-60,   or  Fe6B9T,  te  Sl-08=I0a    I 
iliou*  vitli  spioel  and  ebromie  iron. 
"  brotHQea  brown,  and  luass  ita  inflacDce  on  tbe  magaet,  but  tuam  with  giMt  H 


cultf .    With  borax,  in  the  ozf  diiing  flume,  fuae*  to  a  dull-red   glass,  which  b 
de«r  oo  cooling,  and  often  aaaumee  a  yellow  tint  i  In  the  redudog  Same  beounei  boHla- 
green.     Diaeolves  in  b«ate4  muriatic  add.  but  nut  in  nitric  acid 

Magnetic  iron  ore  oocun  in  beds  in  gneisa  or  ayeuLte,  abo  in  beds  «'  isolated  CT7«t>la 
in  clay  ilate,  hornblende  alalia  chlorite  alate,  greenstone,  basalt,  and  occAsioDallj  in  lim*. 

The  beds  or  ore  at  Arendal  and  nearly  all  the  celebrity  iron  miiteB  of  Sweden,  oanaiBt 
of  massive  magnetic  iron.  Dannemora,  and  the  Taberg  in  Smiiland,  are  entirely  (onlMd 
of  it.  Still  laiver  mountains  of  it  exist  at  EonuuiTara  and  Gclirara,  in  Lapland.  FkUiB 
in  Sweden,  and  CMsiea,  affitrd  octahedral  crystals,  imbedded  in  chlorite  slate.  Splendid 
dodecabedral  crystals  occur  at  Nonoark  in  Wermlaod.  Tbe  moat  powerfid  natiw 
magnets  are  found  in  Siberia,  and  in  the  Harla.  They  are  also  obtained  cd  the  ialandof 
Elba. 

Very  extensive  bedi  of  magnetic  iron  occur  in  the  counties  of  Warrao,  Essex,  aod  Clin- 
ton. New  York,  in  granite,  aycnile,  syenitic  granite,  or  allied  rocks  ;  and  in  Orange,  Pvt 
natn,  Samtoga.  Herkimer  eoimties,  Jnx,  in  gneissoid  granite,  either  in  isolated  re 
layers  alternating  with  tbe  layers  of  gneiss  [Beck) ;  also  in  tbe  mountainm  " 
New  Jersey  and  PeonsylTauia,  and  on  the  eastern  side  of  Willis  mountaiu  in 
Co.,  Virginia.  Dodccahedral  cmtals  occur  at  Franconis,  N.  M^  in  epidote  aitd  qui 
at  Warwick,  N.  Y. ;  and  ttsar  MOfsantown,  Berks  Co.,  Peon.,  la  octabedrana  alJ  dooa- 
eabedrons.  Octahedrons  occur  at  Mariboro',  Rorbesler.  and  Bridgewater,  Vt,  In  dikrita 
or  chlorite  slate ;  at  Swaniey,  ttear  Keene,  and  Unity,  New  Hampshire  ;  at  Deer  Cra^ 
led. ;  at  O'Ndl  mine.  Onmge  Co.,  H.  Y„  along  with  the  forms  represented  in  figorw  % 
•iid  S,  plate  1  ;  at  Webb's  mme,  Calumbia  Co,  Fenn.  At  Haddam.  Ooml,  it  jiii»ii<i 
the  forma  in  flgores  8  and  9,  plate  1  -,  occurs  also  at  Hamburgh,  near  the  Ftanklin  fugnaf. 
N.  J,  and  at  Rayn — -"  "—-'■-■-  °-"  "-;—  ■ — :j-.i l     u . 1- 

Chertar  Co ,  Pa. 

Noon  of  itrai  ia  nton  (MMn^  difloMd  than  the  magnetic,  and  none  anptriorfertlw 

(Oanuructure  of  iroo.    It  la  Mtt^  dittbigaiihed  by  ita  being  attracted  rsadilj  faj  Ika 

^-'iiel,  and  also  by  matoa  of  tha  blac^  eolor  of  ita  streak  or  powder,  which  b  mo* 

•  of  rod  or  brown  In  ipMnilar  inn  and  brown  itoo  on.    Tbe  ore  whai  piinraad 

VJ  be  svpuntod  Ihm  mnbj  hnpnritiea  hr  meaiB  of  a  magiwt,  and  ■"— *— ti  an  ■ 

'In  many  parts  of  Horthats  New  Twk  far  gUkui^  tba  en  od  A  higa  b«U 


imoir. 
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FRAKKUNITEL 

Monometric.  Octahedrons  common.  Cleavage  octahedral,  in- 
distinct. Also  massive,  coarse  or  fine  granular — particles  strongly 
coherent. 

H. = 5-5--6'5.  6. = 6-069,  Thomson ;  6*091 ,  Haidinger.  Lustre 
metallic.  Color  iron-black.  Streak  dark  reddish-brown.  Opaque. 
Fracture  conchoidal.    Brittle.    Acts  slightly  on  the  magnet. 

Compoiiiioti^te,  Za,  &n),  (Pe,  Sd),  mnd  ooiiM<niMitly  isomcffpboas  with  mtsnitie 
kiQD  en  Mid  nmtL  Axmlpm:  1,  Berthi«r,  (Ana  dat  ItinM,  ir,  4S9) ;  2,  ThooiMii, 
(MId.  i,  488) ;  8,  Ahkt,  (Pbgg.  adii,  842) : 

9e  fin  2d 

1.  66'  16'  17'    =99,  B«rthMr. 

2.  6610  14-96  17-48,  Bi  0-20,  fl  0-66=99'26.  Thomaon. 
8.        68-88  18-17  10-81,  "  0-40»  Si  0-78=98  99,  Abicfa. 

BLBw  infasible.  On  charcoal  aflbrds  OKjd  of  bdc  at  a  high  heat  Maoganaae  wadion 
wifli  borax. 

F^ranklinite  is  stated  to  occur  in  amorpbona  maiwwi  at  the  minea  of  Alteoberg,  near 
Aiz  la  Chapelle. 

ft  ia  abundant  at  Hamburgh,  N.  J.,  near  the  IVanldin  foroaoe,  with  red  axjd  of  aine 
and  garnet,  in  calc  sf»r.  The  most  DerCeot  orfstals  are  imbedded  in  red  line  ore ;  tboae 
ooemiing  in  calc  spar  have  their  angles  rounded.  A  stiU  more  remarkable  deposit  eiists 
ai  Stirling,  in  the  same  region,  wh^  it  is  associated  with  willemite,  in  a  laige  rein,  in 
iHddi  cayities  occasionally  contain  crystals  from  cue  to  four  inches  in  diameter. 

Hie  attempts  to  work  this  ore  for  zinc  haye  proved  unsucoeasfdL 

CHROMIC  IRON.    Chromite,  ffaicL    Chromate  of  Iron.    Ohrommm.   Chromeisenatein. 

Eisenchrom.    Fer  Chromatd,  J7. 

Monometric.  Octahedron  most  frequent  form ;  fig.  9,  pi.  1,  from 
Hoboken,  N.  J.,  and  Bare  Hills,  near  Baltimore.  Commonly  mas- 
sive, with  the  structure  fine  granular,  or  compact 

H.=6-6.  G.=4-321  crystals,  Thomson;  4*498,  a  variety  from 
St3nria.  Lustre  submetallic.  Streak  brown.  Color  between  iron- 
black  and  brownish-black.  Opaque.  Fracture  uneven.  Brittle. 
Sometimes  magnetic. 

OompotUion, — fe  ^r,  or  (Fe,  "Ag)  (&,  <5r) ;  isomorpbons  with  magnetic  iron  and  spbeL 
Analyses:  1,  Klaproth,  (Beit  iv,  182);  2,  8,  Berthier,  (Ann.  Ch.  Phys.  xvii,  69);  4,  6. 
Seybert,  (Am.  J.  Scl  iv,  821) ;  6, 1,  Abich,  (Pogg.  xriii,  885) ;  8,  9,  Laugier,  (Ana  d. 
Mna.  d'Hist  N.  vi);  10, 11,  T.  S.  Hunt,  (Logan's  Rep.  GeoL  Canada,  1849): 

Si 

2-00,  ign.  2-00=98  60,  K. 

6-0  =99*6,  Berthier. 

8-0  =99-6,  Berthier. 

2-90=99-82,  Seybert 
10-60==99-ll,  Seybert 

0-83=98-26,  Abich. 
=98-46,  Abich. 

1*    iia  1=100,  Langier. 

4-88=98-96,  Lai^ier. 

=99  81,  Hunt 

aOO-46,  HuDt 


fe 
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fcul^. 

green  globule. 

but  eonpWtily,  la  a  baaotilHl 


4S6  DESCRIPTIVK  mil EKALOOT. 

Ghromie  iroo  oecon  in  serpentiiie,  fonning  Teins,  or  in  mhdtAAmA  wmtm*    Ifc 
in  ginng  the  Tariegated  color  to  Terd-«ntiqiie  marble. 

It  ooeura  in  the  Gulsen  mountains,  near  Kraobat  in  Strria ;  also  in  tiie  idaada  of  Uwk 
and  Fatbr  in  Shetland ;  in  the  Department  du  Var  in  ftanoe ;  in  SOoia  ai^ 
abondant  in  Aaa  Minor, (Am.  J.  ScL  [21.  ii.  126);  in  the  Easten  UrakL 

At  BaltUDore,  Ud^  in  the  Bare  IfiUa,  it  oocori  in  hurse  quantitiea  la  fdM  cf 
terpentine ;  alao  in  Ifootgomeiy  ooonty,  six  miles  norui  of  the  Potumac;  at 
Uarlbfd  Co,  and  in  the  north  part  of  Cecil  Co.,  Md.  In  PenDBylvani%  In  W. 
(oyat),  Nottii^iham,  Mmeral  Hill,  and  elsewbve ;  Chester  Co,  near  Umonnlki 
dant ;  near  Texas,  Lancaster  Ooi,  rerj  abundant  It  oocmB  both  iiiasrife  and  kk  a 
at  Hoboken,  K.  J.,  imbedded  in  serpentine  and  dolomite ;  sparin^y  at  MUfDnl  arndTWrntt 
HaTen,  Coon. ;  in  the  southwestern  part  of  the  town  of  New  Flaiw,  and  in  Jaj,  TtafgaaA 
Westfield.  Yt;  Chester  and  fibmford,  Mass. ;  on  I  a  Vache  near  San  DoBunga 

Tliis  ore  affords  the  oird  of  chrome,  which,  both  alooe  and  in  onmbinatioo  witt  Iha 
oagrds  of  other  metals,  is  extenairely  used  in  oil-painting,  drein^  and  in  coloriqg  ponriaii. 
Tm  ore  employed  in  Fjigland  is  obtained  mostly  from  fialtonore,  Druutheini,  tad  At 
Shetland  Isles ;'  it  amounts  to  about  2000  tons  annaUlY. 

LDfONTTE,  Bemd.    Brown  Hematite.    Brown  Iron  Ore.    H^draos  PeraiTd  of  boL 
Brown  Ochre.   Iron  Stone.  Yellow  Clay  Iron  Stone.    Bimnneisensfeein,  ThaoaiBMiiaii, 
W,    Gelberde.    Eisenoxydhydrat.    Branner  GUskopf.    HvdroOxid6,  K    Bi%  boo 
Ore,  Bascneiocintein  (bog  ore)!.    Montstera.    Sompfen.    BolmenL 

Usually  in  stalactitic  and  botryoidal  or  mammillaiy  forms,  haTing 
a  fibrous  structure ;  also  massive,  and  occasionally  earthy. 

H.=5— 5*5.  G.=3'6 — I.  Lustre  silky,  often  submetaUic  ;  some- 
times duU  and  earthy.  Color  various  shades  of  brown,  comm<mly 
dark,  and  none  bright.     Streak  yellowish-brown. 

Cbiii/KWt<i<M.--9e'£[*==PeroxTd  of  iron  85*58.  water  14*42=100.  The  bog  iroo  «• 
is  oft«n  mixed  with  pho«phonc  add,  (sometimes  10  or  11  per  ceat%  and  also  with  aoHi 
saha  of  organic  acids  formed  in  marshy  grounds^  Analyses :  1,  S,  Kobell;  8, 4,  KantM^ 
(Arch.  XT,  1) ;  6,  Hennann,  (J.  £  pr.  Cii.  xxrii,  58) : 

Fe  fi         Si 

1.  Penn. /6r«Na,                     83-38  15-01     1*61=100,  EobcIL 

2.  Sieg«n.  Piicikv  Iron  Ore,  82*87  13*46     0*67,  P  8-00.  Mn.Cu.Ca  fr«c«=100. KoUL 
t.  Bofort,  New  York,           66*33  26*4l>*  2*80.  *-  0-S2.  ^e  3*6,  Sn  (K5=100,  KanlCD. 

4.  -       Neumark,  57*50     29-50'  8*60,  *-  3-90,  -  lir8,  *    1*75.  Sand  S2^ft=: 

lOaKantflB. 

5.  «       XoTgorud,  32-75     13*00    IKi  1*00.  F  3^  humic  arid  2*5,  Sand  4ri= 

•  With  cq^ic  aeidi.  100^&,  HcnMHB. 

Hermann  writer  for  the  last  (his  QueUerz)  the  formula,  Fe  fi'=Fe  74-7ft.  tL  StSi. 
A  Tery  pure  stalactitic  limonite  from  Amenia,  X.  Y.,  gare  Beck,  (Mia.  N.  T.  pi  SSX 
Peroxyd*  of  iron  82-90,  silica  and  alumina  3*60,  water  13-50,  with  a  traca  of  oojd  of 


In  a  matraas  yields  water.    B3.  blackens  and  becomes  magnetic  and  thin 
f  iMe ;  with  borax,  gives  an  iron  reaction.    DLMolres  in  wann  nitro-mnriatie 

Tlie  following  aro  the  principal  rarieties  of  this  speciesi  Btoku  ketmrntiU  m 
compact  mamnuDaiy  and  stalacdtac  rarietieK.  Sm/v  and  oekref  brmtm  irom  arv 
deootnposed  earthy  Tarieties.  often  soft  like  chalk ;  ycUow  odire  is  hcra  inchMleA  Ay 
iron  ore  is  abrittle  or  loosely  aggregated  sobmetallic  ore,  ocmrringinlow  maisfay  gnimdk 
li  proceeds  from  the  decoDi|>oi»tion  of  other  specie*,  and  often  takes  the  fona  of  tt« 
leaTM,  nuts  or  stems  found  in  the  marshy  soil.  JSrwen  amd  miiow  ti^y  ' 
hard  and  impure  from  admixture  with  day  or  iron. 

limonite  occurs  both  in  crysudline  and  secondary  rocks«  in  beds  and 
at  times  with  snadiie  iron,  heary  spar,  cakareoos  ^nr,  arragonite,  and  quarts;  wmd  ift  ii 
often  asaodated  with  ens  oC  iningifaa 

FouBd  la  GonwalL  Cliftoo,  Sandkge  in  SbatlaBi  in  CkiindM  aiid  BohHM»  ift  SHg^ 
'BBBa»iBdMYillnBkninBtaML  llMb^g ere fonna large badi in Q«BHj,Pd£id, 
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Tliii  on  If  abinidant  in  the  United  States.  We  meotioo  a  few  only  of  its  loealitiei; 
and  would  refer  to  the  yarious  geological  reports  for  more  complete  liett.  Exteanye 
bedi  of  lioKnite,  aooompanied  bj  the  ochrej  iron  ore,  exist  at  Salisborj  and  Kent,  Conn., 
fonnected  with  mica  slate ;  also  in  the  neighboring  towns  of  Beekman,  fishkill,  Dover, 
and  Amsfria,  N.  Y.,  and  in  a  similar  situation  noith  at  Richmond  and  Lenoi:,  lUss.  At 
"h"**^'^  it  is  the  cement  in  a  conglomerate  quarts  rock.  It  is  rery  abundant  at  Ben- 
nnwtoii,  Vt,  also  atMonktoo,  Pittaford,  Putney,  and  Riptoo,  of  the  same  State.  Nan- 
tomt  and  Martha's  Vineyard  are  other  localities ;  also  near  Tinder's  Gold  Mine,  Looisa 
Oo,  Va,  there  is  an  abundant  deposit  The  argillaceous  varietiee  are  abundant  in  Penn- 
tyhrania,  near  Easton,  and  through  the  Lehigh  range  in  Fayette  Ga,  at  Annstroog,  Up- 
ptf  Dublin,  and  in  Washington  Co.  In  nodmes  fnmi  one  inch  to  a  foot  in  diameter,  it  is 
met  with  at  Bladensburg,  Md. ;  also  in  ^vel  hills,  near  Marietta  in  Ohio.  An  argilla- 
ceous ore  is  also  found  on  Moimt  Alto,  m  the  Blue  Kidge,  in  Shenandoah  Ck>.,  Va.,  and 
jn  Chatham  and  Nash  Co.,  N.  C;  also  near  the  Iron  Mountains,  Missouri. 

limonite  is  one  of  the  most  important  ores  of  iron.  The  pig  iron,  from  the  purer  T%r 
liatiBS,  obtained  by  smelting  with  charcoal,  is  readily  conyertible  into  steel  That  yielded 
faj  bog  ore  is  what  is  termed  eold  Mhorty  owing  to  the  phosphoroB  present,  and  cannot 
tasrafofe  be  employed  in  the  manufocture  of  wire,  or  even  of  sheet  iron,  but  U  yaluable 
lor  easting.  The  hard  and  compact  nodular  yarieties  are  employed  in  polishing  metallic 
bntttiw,  dc. 

KeilijikiUy  lyanofll    A  mixture  of  brown  iron  ore,  oxyd  of  manganese,  and  silicate  of 
'~   wUh  lime,  from  Hungary. 


CkfTHITE,  Beud,  Onegita*  Pyrosidcrite,  Hatu,  Lepidokrokite.  Stapnosiderite- 
Peefaeisenen  (in  part).  Nadeleisenerx,  Naum,  Sammetblende.  Bubinglinmier* 
fisenrutiL 

Trimetric.  M  :  M=95o  14',  Levy,  96°,  Yorke ;  e  :  e'=130o  27', 
Yorke,  a  :  a=  116^  44^  Cleavage  parallel  with  the  shorter  diagonal, 
perfect.     Also  fibrous ;  reniform ;  foliated  or  in  scales  ;  massive. 

H. — 5.  G.=4'0 — 4 -4 ;  4*04,  crystals  from  St.  Just.  Lustre  im- 
perfect adamantine.  Color  brown.  Often  transparent  and  blood- 
red  by  transmitted  light.     Streak  brownish-yellow — ochre- yellow. 

Cmipoftlton.— 9e  £[=:Perozyd  of  iron  89*89,  water,  10*11.  Analyses:  1—7,  Kobell, 
(J.  £  pr.  Ghem.  i,  181,  819);  8,  R.  Brandes,  (Nog.  Geb.  in  RbeinL  Westph.  i,  858) ;  9, 
Braithanpt,  (J.  f.  pr.  Chem.  zix,  103) ;  10,  Yorke,  (PhiL  Mag.  [8],  xxvii,  264) : 

9e         tL 
1.  LepidokrokiU,  Oberkirchen,  90*68      9-47=100,  Kobell. 

5.  •*  H.  Zog,  86-66     11-60,  Hq  2*60,  Si  0*86=100,  EobelL 

8.  0<ithUe,  Eiserfeld,  8686     11*88,   "    0*61.  "  0*86,  Oa  0*90=99i>9,  K. 

4.  SHlpnosidenU,  Amberg,  8624     10*68,  P  1*08,  Si  200=100, KobelL 

6.  Mauive,  Maryland,  8682     10*80,  Si  2*88=100,  KobelL 

6.  «      Saxony,  8684     11*66,  "  200=100, KobelL 

7.  •       Beresof,  86*87     11*18,  "  2  00=100.  KobelL 

8.  Lepidokrokite,  H.  Zug,  8800    10*76,  fin  0*60,  Si  0*6=99*76,  Breithanpt 

9.  ChiUite,  Chili,  88  6       10*8,  Cu  1*9,  Si  4*8=100,  Breithaupt 
la  OryHaU,  Lostwitbiel,  G.  4*87        89*66     10*07,  Hn  0*16,  Si  0*28=100-06,  Tori[e. 

Belbre  the  blowpipe  the  varieties  act  Ulie  brown  iron  ore. 

The  Lepidokrokite  of  Oberkirchen  occors  in  prismatic  radiating  crystals,  imbedded  in 
fibfoos  red  oxyd  of  iron,  in  quartz,  and  in  nodules  of  chalcedony.  It  has  been  foaud  at 
Spring  Mills,  Montgomery  Co.,  Pa.  The  Qothite  of  Eiserfeld,  in  the  county  of  Nassau, 
occars  in  foliated  crystallixations,  (rubinglimmer),  of  a  hyadnth-red  color,  with  brown 
hematite.  The  Lepidokrokite  of  Hollerter  Zug  occurs  in  rounded  masses,  of  a  fibroos  or 
iMn^llmr  ftraotore.  Stilpnosiderite,  pitchy  iron  ore,  or  pecheisenerz,  is  found  at  SiMen. 
Other  localities  of  crystidliced  specimens  are  at  Clifton,  near  Bristol,  near  Lostwithid  in 
Oomwall,  and  at  Lake  Onega  {orugite)  in  Siberia.  A  capiUary  yariety  {tamrndbUnde) 
ooeurs  at  Pnibnun  and  elsewhere.    MtenrutU  (iroo  rutile)  is  from  ComwalL 
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4.   Silicates  of  Iron. 

MaDj  ailicateB  of  iron  Uomorphous  with  silicates  of  magnetic  tod  UflMf 
are  described  on  preceding  pages  of  this  volnme.*  The  following  an 
here  included  :— 


Lnvmm,  S  (te,  Ca)'5i+9e*Sl 

Wkhkijtk. 

e0oswegitx. 

AifTHosioEEiTK,  9eSi'-|-^> 

CmxmovAL,  FeSi'+Sfi. 

POLTHTD&ITB. 

Thumnqite  8te»Bi-HPe»Si+9S. 

Stilpnomelane,  2  te*  Bi*+*1  Bi*+6  tL 

CaoNSTExmTB,  (1*6,  iSbi,  ]fi[g)*5i+9e£P. 

HniNOEBiTE,  J'e*5i+2  9e  Bi+  6  fi, 

Oeooidolite,  B'Si»fl'. 

SiDKEOBOHUouTX,  te*  Ei+ZlSi  (t  2  fix 

OsLOEOPHJcmE,  l*e  31+ 6  ti. 
Orken  EIabth. 

LIEVRITE,  W,    Yenite.    Ilvait,  Haut. 

Trimetric.    M  :  M=lllo  12',  (110°  10',  Du- 
fr^noy)  ;  a  :  o=159°   13',   o  :  o==138°  26',  and 
117°  34',  M  :  0=128°  34'.  Lateral  faces  usually 
striated  longitudinally.     Cleavage  parallel  to  the  i 
longer  diagonal,  indistinct.     Also  columnar  or  | 
compact  massive.  ! 

H.=6-5— 6.  G.=3-8 — 4-2;  8-994,  Haidin- 
ger;  39796,  Stromeyer ;  3*825 — 4*061,  Lelie- 
vre.  Lustre  submetallic.  Streak  black,  incli- 
ning to  ^een  or  brown.  Color  iron-black,  or 
darE  grayish-black.  Opaque.  Fracture  uneven. 
Brittle. 

Com/xm^ion.— 8(^e,  Ca)*§i-f-9e*5i»:SUica  28*8,  peroxjd  of  iron  24*8,  ^mkoatyd  of 
inm  88*4,  lime  18*0.  Analyses :  1,  Stromeyer,  (Uoters.  872) ;  2,  same  corrected  by 
Kobell,  (Sdiw.  J.  hdi,  196) ;  8,  Rammelsberg,  (Pogg.  1,  157,  840) ;  4,  5,  9amg,  ma  only 
determined: 

§i        9c        ^6        Ca       &         Mn      £[ 

1.  Elba,        29-28     6254     18-78    0-61         159     l-27=99-07,  Stromeywr. 

2.  "            29-28     2800     81*90     18*78     0*61         1*69     1 27=101 -426,  Kobil 
8.      "  29-88  [24*58]  [80*73]  12*44     Sti  151     ,  Ramm. 

4.      "  «         22-80     8307       "         **        y      " 

6.      «  «         21*79     84  20       **         "        ,      « 

B.B.  on  cbarcioal  fuses  easily  to  a  black  globule,  vitreous  in  the  eztemal  flame ;  ia  Hit 

*  See  Pyrozeoe,  Hornblende,  Obrjrw>lite,  and  other  magnetnan  silicatee,  alio  Qaroet, 
Epidote,  Spinel,  Mica,  Ottrelite,  Lepidomelane,  and  other  aluminous  species. 


Elbft. 


lEON.  4S0 

iirt«ior  flame  dull,  aDdprorided  the  irlobale  has  not  heea  heated  to  redneas,  attractable 
hr  the  magnet  With  borax  and  oarbonate  of  soda,  it  fuses  to  an  iron  glass.  It  is  aol- 
dble  in  muriatio  acid,  forming  a  jellj. 

This  mineral  was  first  diaQorered  on  the  Bio  la  Marina,  in  Elba,  by  IL  Lelierre,  ki 
180S^  where  it  occurs  in  solitary  cnrstals  of  considerable  dimensions,  and  aggregated 
cmtalllsitions  in  compact  augite.  ft  has  also  been  observed  at  Fossum  in  iNwwaj,  in 
Smria,  near  Andreasberg  in  the  Harts,  at  Schneeberg  in  Saxony,  at  Skeen,  in  Norway. 

At  Cumberland,  R.  L,  slender  black  or  browniah-black  crystals  traverse  quartz,  associ- 
■lad  with  magnetic  iron  and  hornblende ;  occurs  also  in  Emex  Co.,  N.  Y. 

The  name  LievriU  was  given  this  mineral  in  honor  of  its  discoverer.  Jlvaile  is  from 
the  name  of  the  island  (£lh&)  on  which  it  was  found  Yenite  or  Jenite,  ^as  applied  by 
the  Freaaeh  in  commemoration  of  the  battle  of  Jena,  in  1806. 

WEHRLITE,  KobeU. 

Massive,  granular. 

H.=:6 — 6-5.  G.=3'90.  Lustre  submetallic.  Color  iron-black. 
Streak  greenish,  and  powder  greeoish-gray.     Magnetic. 

Chmpontum. — Analysis  by  Wehrle,  Silica  84*60,  peroxyd  of  iron  42'88,  protoxyd  of 
iroo  15*78,  lime  5*84,  peroxyd  of  manganese  0*28,  idumina  012,  water  1  00=100. 

B3.  fuses  with  difficulty  on  the  edges.    Imperfectly  dissolved  in  muriatic  add. 

Wehrlite  was  described  by  2iipser  and  Wehrle,  as  a  variety  of  lievrite ;  and  it  is  still 
doubtful  whether  it  is  distinct    Occurs  at  Szurrasko,  in  the  Zemescher  district,  Hungary. 

EsoHwsorrB. — ^This  name  is  given  by  Dobereiner  (GilK  Ann.  Ixriii,  111)  to  a  silica- 
tad  peroxyd  of  iron,  containing  45  to  88  per  cent,  of  silica,  and  66  to  62  of  peroxyd 
of  iron.    It  occurs  with  micaceous  iron  in  Brazil. 


ANTHOSIDERITE,  Haus, 

In  tufts  of  a  fibrous  structure,  and  sometimes  collected  into  feath- 
ery flowers.     Resembling  Cacoxene. 

H.=6-5.  G.=3*6.  Color  ochre-brown,  somewhat  grayish. 
Opaque  or  slightly  subtranslucent.  Gives  sparks  with  a  steel. 
Tough. 

Compo9itian.—^e  Si'-ffl=SUica  60*89,  peroxyd  of  iron  8616,  water  8*96^=1  Oa  Anal- 
jaia  by  Schnedermann,  (Pogg.  Ill,  292) : 

Si  60-08,  Fe  84*99,  £[  8-69=9S*66. 

B3.  becomes  reddish- brown,  then  black,  and  fuses  with  difficulty  to  a  black  magnetic 
daj^    Dissolves  in  muriatic  add. 

^lis  mineral  comes  from  the  province  Mmas  Geraes,  in  Bnudl,  where  it  is  aseoeiaied 
with  magnetic  iron.    The  name  anthosiderite  is  from  a¥$9SfJhwer,  and  nhift,  inm, 

OHLOROPAL,  Semhardi  and  Brandes,  Schweigger's  J.  xxxv,  29.    Nontronite,  Bertkier, 

Pinguite. 

Compact  massive,  with  an  opal-like  appearance ;   earthy. 

H.=2 — 3.  G.= 1*727,  1*870,  earthy  varieties,  the  second  a  con- 
ohoidal  specimen ;  2*105,  Thomson,  a  Ceylon  chloropal.  Cdor 
flTeenish-yellow  and  pistachio-green.  Opaque — subtransparent. 
Fragile.    Fracture  conchoidal  and  splintery. 
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aMNpo»£/M>fi.--9eSi'+8fi[==Silica 4684,  perozyd of  iron  40*12,  water  19-54s=l00, 
KobelL  Related  to  the  hydrous  ailkates  of  altimina,  emciallj  HaUoymit,  p&  S88,SM. 
ADalyses:  1,  2,  BenJ^ueurdi  and  Brandos,  (loa  dt);  8,  Berthier,  (Ana  Ch.  Ftija.  zzzv, 
92);  4,  ThAinoY,  (Ann.  d.  M.  [8],  iii,  898) ;  5,  Jacqaolin,  (Ann.  Gh.  Phja.  ]dti,  101) ; 
0,  Biewend,  (J.  £  pr.  Chem.  jd,  162); 

£1 


Si         Pe 


1.  Hongarj,  wmpaetf 

2.  «         earthy, 

8.  NontroD,  N^f^trtute, 

4.  Villefinmche, 

6.  Montmort, 

6.  Andreasberg,  ** 


u 


u 


46- 

46-00 
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40*68 

41-81 

41-10 


88- 

82-00 

290 

80*19 

86*69 

87*80 


1- 

0*76 

8*6 

8*96 

8*81 


Ag 
2- 

2-00 
2*1 


H 


18*=:100,  Bemhaidi  and  BrvidM. 
20-00=99-76,  R  and  BraadaiL 
18-7,  day  0'1=97'6,  BerthiOE. 
2*87    28*00=100-20,  Dnfr^noy. 

18  68,  Ca  019,  Co  0-9=100K>8,  J. 

21'66»99'96,  Biewend. 


Eobell  found,  after  expelling  the  water, 

1.  Haar,        Si  6210    I^e  40*60    $18*00    Ca  1*60    Ag  l-08=98-8a 

2.  Hungary,      62*88  48*84         2*82  0-98  0*78=99-66. 

This  diemist  does  not  consider  all  the  water  in  diemical  combination. 

RR  injfiisible,  but  becomes  black  and  then  brown.  With  the  fluxes  givea  an  irao  re- 
action.   Partially  dissolved  in  muriatic  acid.    Nontronite  gelatinize& 

From  Hmiffary.  Described  as  breaking  readily  into  a  kind  of  parallclopq)ed,  the 
npper  end  and  two  adjoining  lateral  ed^pes  of  which  have  the  opposite  magnetic  pole 
frQjp  the  lower  end  and  the  other  two  edges. 

A  mineral  from  Ceylon,  resembling  chloropal,  afibrded  Thomson,  (Min.  i,  464) : 

Si  68-00,        Fe  26-04,        ftg  1*40,        Si  1-80,        £[18-00=100-24. 
POLYHYDRITE,  Breit.  J.  £  pr.  Chem.  xv,  821. 

Massive. 

G.=2*l — 2*142.    Color  liver  brown.    Lustre  resinous.    Opaque. 

Compontion. — A  silicated  peroxyd  of  iron,  containing  29*2  percent  of  water. 
From  Breitenbrunn  in  Saxony. 

THURINGITE,  BreithaupL 

Massive.     Cleavage  distinct  in  one  direction. 
H.=2— 2-5.    G.=3151— 3157.     Lustre  pearly.    Color   dive 
green.    Streak  paler. 

Cbm/KMtTfon.— 8^e'3i+fe'Si+9^=Silica  24*66,  pero]nrd of  iron  21.86,  pcotosyd of 
iron  48*29,  water  10*71=100.    Analysis  by  Rammelsberg,  (Fogg,  Ixviii,  616): 

Si  22*41,        3Pe  21*94,        *e  42*60,        fig  1*16,        S  11*89=100, 

and  appears  to  correspond  to  a  hydrous  y enite.    Yields  water  in  a  matnus.    With  tba 
fluxes  gives  an  iron  reaction.    Geiatinixes  with  muriatic  add. 
From  near  Saalfeld  in  Thuringia. 

STILPNOMELANE,  Glocker. 

Foliated,  radiated,  and  also  compact. 

H.=3.  G.=3 — 3'4.  Lustre  of  cleavage  surface  between  vitre- 
ous and  pearly.    Color  black,  greenish-black.     Streak  greenish. 

Oompo9Ui<m.-~2  te*  Si*+Xl Si'+6  fl.    Analysts  by  Rammelsbeig,  (Pogy.  zliii,  127): 

BiiSlt,        Je  85*82,        X16-88,        Sg  2tf'7        1 0^5,        £[8-72=100. 
Dissolvea  imperfectly  in  the  adds. 
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In  a  mttriM  Jidda  wttter.    BAfoMtwHfa  tome  difllcdty  to  •  black  thinii^gkliQ^ 
wHfa  tlie  flnxM  g^rat  an  iron  reactioD. 

Oooora  at  Obergnmd,  with  calc  spar  and  qvartc,  aometimea  intennixad  with  pyriiaa 
and  magnetic  iron  ore.    Probably  mixed  with  chlorite,  aooording  to  Rammekbecg. 

ORONSTEDTITE,  Bteinmann,    Ohloromekm,  Naimumn. 

Rhombohedral.  Occurs  in  hexagonal  prisms,  tapering  towards 
the  summit,  or  adhering  laterally ;  also  in  diverging  groups,  reni- 
form,  and  amorphous.    Cleavage  basal,  highly  perfect. 

H.=2'5.  G.=3-348.  Lustre  brilliantly  vitreous.  Color  brown- 
ish-black. Streak  dark  leek-green.  Opaque.  Not  brittle.  Thin 
laminsB  elastic. 

Ootf^HmiUm,--(te,il[n,'il[gy'Si+^^  Analyses:  1,  Stemmann,  (Schw.J. 

snii,  69) ;  2,  same,  as  oorred^d  by  Kobell,  (Schw.  J.  Izii,  196) : 

Si  fe  So  ftg  fi 

1.  22*462        68-858        2*886        6*078        10-700=99^)68,  Steinmann. 

2.  22-462        27112        2886        6078        10*700,  Fe  86-860=108-677,  KobeE 

B.R  froths  and  fuses  on  the  edges,  yielding,  according  to  Kobell,  a  magnetic  gra^  glob- 
nle.  With  borax  it  gives  the  reason  of  iron  and  manganese.  In  powder  gelatimzes  in 
ooooentrated  muriatic  acid. 

Accompanies  hydrate  of  iron  and  calc  spar,  in  veins  eootaminff  silver  ores,  at  Przibram 
ia  Bohamia.    It  occurs  also  at  Wheal  Maudlin  in  Cornwall,  in  mverging  groups. 

HTSmOERITE,^^.    Thraulite,  JTo^.   Gillingite,  J7«rf»k 

Imperfectly  crystallized.  Cleavage  distinct  in  one  direction. 
Soft.  G.=3045.  Color  black.  Streak  greenish-gray  or  brownish- 
yellow.    Opaque.     Cross  fracture  earthy.     Sec  tile. 

Comp<mtion.-^fe* Si+2 9e Si-|-6 It, (Riddarfayttan, Rammelsbeiv)==Silica 3006,  per- 
osydof  iron  84-76,  protoxyd  of  iron  28*46,  water  11-72=100.  Fe"Si+2FeBi-f9fl, 
(Oillinge,  R)=Silica  2840,  peroz.  of  iron  82*88,  protoz.  ib.  2216,  water  16*61=100.  Hia- 
ingMT^a  analysis  of  the  latter  afforded  ^e  Si+^e  81+^  ^  Kobell  deduces  for  the  Thrau- 
lite$'e*3i'4-<'^^eSi+15]^.  Analyses:  1,  2,  Hisinger,  (Pogg.  ziii,  606);  8,  Kobell, 
(Pogg.  sdv,  467) ;  4,  Berzclius,  (Pogg.  xiii,  606) ;  6,  6,  Rammelsberg,  (Pogg.  bov,  898) ; 
7,  E&mann,  (J.  f.  pr.  Ohem.  zlvi,  288) : 

3i  f  e       te         fl 

1.  Riddarhyttan,  86-80  44*89  20  70=101*89,  Hjsinger. 

«.  Bodenmais,  Thraulite,  81*77  49*87  20-00=101*64,       « 

8.  "  «  81*28  43*42      6*70  1912=99*62,  KobelL 

4.  Gillinge,  27*60  61*60     11-76.  »n  0*77,  3tl  6*60=9702  B. 

6.  Riddarhyttan,  38*07  84*78     17*69  11*64,  Oa  266,  %  0*46=100,  R. 

6.  Gillinge,  sSlS  80*10      8*63  19*37,  ^a  660,  A^  4*22=100,  R. 

1  Orijervfi,  29*51  10*74    37*49  18*00,  Mg  7*78=98*62,  Hermann. 

B3w  fuses  to  a  black  magnetic  sW.  In  adds  easily  decomposed.  Occurs  in  calc  spar 
at  the  iron  mine  of  Gillinge  and  at  Uie  other  localities  mentioned. 

Hermann  names  the  Gillinge  and  Orijervfi  (Finland)  mineral  OUlingite. 

OROCIDOLITK    Krokidolite,  Haumiann.    Blue  Asbestns.    Bkoeisenstein,  Klap. 

Fibrous,  asbestus-like ;  fibres  long  but  delicate  and  easily  separa- 
ble.    Also  massive. 

H.=4.  G.=d'2 — 3*265.  Streak  and  color  lavender-blue  or 
leek-green.    Opaque.    Fibres  somewhat  elastic. 
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Btitixting  id  for  x£[  in  Beneliin'B  formula,  thMoorrespondiiig  to  tlie  Momd  anaiyoiX  Sii- 
OA  61*1,  protozjd  of  iroo  86-8,  soda  6*9,  magnena  2%  water  8'9=10a  Tbe  aame  oa^- 
gen  proportion  afEwdi  the  formula 

i*e5i+*raSi-Hag,*e)fl«=6fi5i+Sfl«;  miS^'Bi*+2% 

idiichlast  k  near  the  formula  of  some  steatite  and  also  spadaite,  (pp.  262,  268),  eiceptiqg 
a  replacement  of  the  magnesia  hy  protooyd  of  iron  ana  soda. 

Si         ("e      fin     1kg      Ca      fTa      IS 

1.  AtUtti/orm,        60*81    88*88    0*17    2*82    0*02    7*08    6*68=96*81. 

2.  Plvnum,  61*64    84*88    0*02    2*64    0*06    7*11    4*01=99*86. 

BJBw  heated  to  redness,  it  melts  easQy  to  a  black  shining,  opaque,  and  somewhat  ftoHijr 
glass,  which  is  attractable  by  the  magnet  Hie  single  fibres  readilj  foBe  in  the  flame  of 
a  spirit  lamp.  With  bona  it  forms  a  green  transparent  bead,  which,  bj  addiqg  aaMp^- 
tre,  is  changed  to  brown. 

It  oocors  in  Africa,  in  the  Qrigna  oomitrj,  beyond  the  Great  Orange  irrer  eereo  hun- 
dred miles  up  from  the  Cape  of  Good  Hope.  Stayem  in  Norway  is  stated  as  anoAsr 
locality ;  but  the  mineral  it  affords  does  not  precisely  resemble  the  African  Tariety. 

The  name  of  this  spedee  is  derived  from  cfoctf,  woof^  in  allusion  to  its  wool-like  fihroos 
structure. 

SIDEROCHISOLITE,  Wemekink,  Pogg.  i,  887. 

In  minute  crystals.    Massive. 

H.=2 — 3.  G.=3 — 3*4.  Lustre  splendent.  Color  pure  Telvet- 
black  when  crystallized,  dark  greenish-gray.  Streak  leek-green, 
greenish-gray.    Opaque. 

CbtmNwthoN.— I'e'Si+S  d(!  2fi).  Analysis  by  Wemekink,  (on  three  gnuns  of  the 
minersXloc  dt): 

Si  16-8,        te  Pe  76-6,        51  4*1,        fi  7*8=103*2,  Wemekink. 

RR  fusee  easQy  to  an  iroo-black  magnetic  globule,  acoordii^ to  Wemekink:  infinible^ 
Berselius.     Gelatmizes  in  muriatic  add. 

OiTstalliaed  spedmens  occur  in  cayities  of  magnetic  p^tes  and  sparry  iroo  oie^  la 
nnall  crystals,  at  Conghonas  do  Campo  in  Bnudl.    The  mmend  resemtdes  CTonetadtite. 

ChmMUite^  as  analyzed  by  Berthier,  (Ann.  d.  Mines,  t,  898),  has  nearly  the  abota 
composition,  his  result  giving 

Si  14*8,    :^e  60*6,    &  7*8,    £[  17*4=100,  with  16  per  cent  of  carbonate  of  lime. 

It  is  considered  a  mixture  of  magnetic  iron  and  a  hydrous  silicate  of  alumina.  It  oocon 
in  beds  of  small  extent  in  a  limestone  mountain  abounding  in  ammonites  at  ChamoiHi 
in  the  Valaia.    It  has  a  black  earthy  appearance  and  becomes  red  before  the  blowpipe. 

OHLOROPHJSITE,  MaeeuUoch. 

Foliated  or  granular  massive,  imbedded.  Cleavage  in  two 
directions. 

H. = 1  -5 — 2.  G. =2'02.  Lustre  subresinous,  rather  dull.  Color 
dark  green,  olive-green,  often  changing  to  black. 

OMiipott/toN.— ^eSi+6£[=Silica  88*92,  protoxyd  of  iron  26*48,  water  89*66,  a  part 
of  the  iron  beinff  replaced  by  magnesia. 
Analysis  by  Forcnhammer,  (J.  t  pr.  Ohem.  xxx,  899) : 

From  Faroe,    Si  82*86,        ^e  22*08,        iSlg  8*44,        fi[  41*68=100, 
the  iroD  being  corrected,  (Rammelsberg),  lor  the  trae  atomic  weisht 

RBL  ibsee  to  a  Uack  glass.  IPVom  amygdaloid  at  Scuir  More  m  Rom ;  alao  fsom.  tiie 
VKoe  idandi^  Fife,  and  near  Newcaatie. 
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OREEN  EARTH.    GrOnerde  of  the  Ofrfnam, 

Tbe  name  Green  Earth  is  appUed  to  diffsrent  oompounda,  reaembliiig  one  another  ia 
nretentiog  a  dark  green  color  and  nearly  earthy  appearance.  The  green  earth  oceiniT- 
ng  cavities  m  trap  rocks,  is  usually  referred  to  the  species  chlorite.  Some  are  probahly 
mnbj  forms  of  aufite ;  others,  impure  silicates  of  iron.  It  has  a  foliated,  granular,  or 
•arthy  texture,  wi£  the  softness  of  chlorite,  and  its  oliye-green  color. 

The  Green  Earth  of  Verona  or  Tale  Zograpkique  of  HaQy,  fills  amjgdaloidal  cavitiea 
ai  Betooico  north  of  Monte  Baldo,  near  Verona.  It  has  a  dear  celanduw-green  or  apple- 
green  color,  a  fine  granular  texture,  unctuous  feel,  and  moistened  givee  the  peculiar  ar- 
liliaceous  odor.  G.  2*907.  DelesM.  Compo^Uion  Tarying.  Sometimee  according  to 
0elewe,(Anal  2),  near  8fiSi+SlSi-|-6]^  Analyses  of  this  and  other  green  earths:  1, 
Klaproth,  rBeit  iv,  289) ;  2,  Delesse,  (Bib.  Univ.  Gendve,  June,  1848, 106) ;  8,  Vauque- 
Itn,  (Ann.  du  Mus.  ix,  81) ;  4,  Elaproth : 

Si  &     9e  ^e  Sfg      &      ^a  fi 

1.  Mt  Baldo,  68-  —   28-  2-      10-      6*    =99,  Klaproth. 

8.        *<  61*26  7*26  20*72  616    6*21  1-92  6*49,  ifln  ^ac«=100,  Delesse. 

5.  **  620  70    280  6*0      7-5    40,  Oa,Iln,HCl.<rakJM, Vauq. 

4.  Oyprus,       61*6  20*6  1*6     18*0    8*0=99*60,  KUproth. 

Oompowtion  of  the  Oreen  OrainM  of  the  ffreen  sand  fonnation  of  Gay  Head,  according 
to  Dr.  S.  L.  Dana,  (Hitchcock's  GeoL  of  Mass.,  p.  98) ;  of  New  Jersey,  according  to 
H.  D.  Borers,  (GeoL  Rep  New  Jersey,  pp.  204  aoid  207) ;  and  W.  Fisher,  (Am.  Jour. 
Sci.,  [2],  IX,  83) ;  of  Germany,  acconung  to  Berthier, 

Si       21      i^e     %    Oa       &    ]$ra        ti 
1.  Gay  Head,  Mass.      66-70  18*82  2010  118  1-62 =99*92,  a  L.D. 

**  ^oSetownjN  J  [*®'*^    ^'^^  24*31  trace  12*01  '8*40=99*47,  Rogers. 

I.  Scolltown,  N.  J.        61  60    6*40  24*80  trace 9*96  7*70=99*86,  Rogers. 

*"   fi'iliS^o.N.J.  i^O*'76    6*60  2214 12*96  —     7*60=99*86,  Rogers. 

6.  8.E.ofPhiLinN.J.  68*26    8*86  2416  1*10  1*78    6*86  1*60  10*12=10112.  Fisher. 
6.  Germany,  461      6*6     19*6     8*8    6*8     8*9,  quarU,  11*6,  Berth. 

When  first  dug  the  grains  are  very  soft,  and  the  mass  is  sometimes  adhesive,  but  on 
exposure  they  nearly  equal  gypsum  in  hardness. 

A  Green  Earth  pseudomorpn,  imitative  of  augite,  (altered  augite),  from  Fassathal, 
afforded  Rammelsbeig,  Silica  46*87,  alumina  11 18,  protojn^d  of  iron  24*68,  lime  1*60, 
magnesia  0*28,  water  9*82,  alkali  6*72=100.  A  second.  Silica  89*48,  alumina  10*81, 
prcMtoxyd  of  iron  16*66,  magnesia  1*70,  carb.  lime  16*24,  peroxyd  of  iron  8*94,  alkali  and 
water  8*67=100.    (Pogg.  xlix,  887). 

Tlie  Chrengeeite  of  Breithaupt  (Strahlige  Grflneisenerde  from  Dalame)  has  a  specific 
gravity  8*1,  a  dark-green  color,  and  a  greenish,  somewhat  sbinine,  streak.  According  to 
Hisinger  it  consists  of  Silica  27*01,  protoxyd  of  iron  26*68,  alumina  14*81,  magnesia 
14*81,  oxyd  of  manganese  2*18,  water  12*68. 

5.  Carbonates,  Phosphates,  Arsenates,  Chlorid. 

Lut  of  Speciee. 
Spathic  Iron,  ^e  ft* 

OXALTTK,  2*6^+8^ 

Lagonite,  Borate' of  Iron? 

CoppKRAs,  f'eS+7fl. 

OoQuncBiTi:,  l'eS*+9fl. 

CopiAPrrE,  Fe«B»+18fi. 

Apateutb,  2f e»  S«+8fi. 


*  For  carbonates  of  lime  and  magnesia,  iaoinflrpboiis  with  Spatfaio  Lw,  ate  pagsa 

204-212. 
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'TtcTum. 

BcrrxYoatx, 

?«'a'+>?«B'+«fi. 

TkirBTUKi. 

fi'P. 

TiTuatn, 

fe'P-Kfl. 

DoruHR^ 

?.»P+na: 

DtLy^nMHt, 

I'e'P+aifl: 

(Pattn)'fr+!a. 

PelH-lB. 

OupROtlDBira. 

Caoozex,  (page  eSl), 

(3P«,5I)'**+18B. 

0>'lB+«V<*^lfiS. 

Alldauditi, 

(ftn.S.)'P+?eP+B: 

CDttO«^ 

Pe'lM-Pe'^+lBB. 

DuDOCBin, 

Pa*P'+2PeS'+8«A 

^((•e+fiB)*5i'+FeCl'+».S'. 

BPATHIO  IBOK.  Oarbonato  of  Iron.  Sparry  Iroa  Siderite,  Saii. 
Bmi  Brown  Spar.  StaUatein.  SphffTodderite.  Otiy  Ircn  Stece. 
and  Spatihwinnnat^in     Junknite,  Jtufrinoy. 

Rhombohedral.  R:  R=107°  to  IOTAS',  figs.  113,  113,  pUte  3; 
ftlso  113,  with  the  planes  e  of  119;  e:e=136°34'.  The  fsoes  of- 
ten curved,  as  beiow.     Cleavage  rhombohedral,  perfect.     AIM  in 


botryoidal  and  globular  forms,  (sphtBrosideriie),  occasionally  in 
silky  fibrous  masses ;  often  cleavable  massive  with  cleavage  planes 
undulate ;  also  coarse  or  fine  granular. 

H.=3-5 — 4-5.  G.=3-73I7— 3  829.  Lustre  vitreous— ^)eariy. 
Streak  white.  Color  ash-gray ,yellowi3h-gra7,  greenish-gray,  also 
brown,  and  brownish-red  ;  sometimes  white.  Translucent — aab- 
translucent.     Fracture  uneven.     Brittle. 

OemfoiUion. — ^e  O=0aibc(iio  ftdd  ■T'94,  and  protoijd  of  irm  S3-0S.  But  oAts 
cnntainmg  cnrfd  of  maoganeae,  magnaata,  lime,  or  equiTatent  to  (ft.  Ho,  Cb,  fty,)  0. 

AnaljBM:  1— «,  Eanteo,(Kant  Areh.  ix,  SSO)i  1,  StnnneTer.fUnteraDdi.):  8,  B,  10, 
W    II  t      <i__  A  in__  .;:!  Ba>ii.  ii  'nu.»._«  ivt^  :  <iii.  <•    u in L   _ 


■,Tiii,SBT);  11,'nKanaoo,(Ifm.  i,41G):  II,  HagDiia,' (PtigB;  m. 


IBOH. 
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1.  BMavtnikw,  bUek,  86*61 
8.  Styria,  w4»it«,  84-69 

8.  Hackenbuigfa^wAtte,  88-64 

4.  Bw^fm,  ^elioMfUk,     88-90 

5.  -  «  88-86 

6.  MUmd,  wMttf;  89-18 
n.  Stolberg,  88*22 

8.  AUevMrd,  U^      41-8 

9.  Autun,  40*4 

10.  ViieUe,  Isdre,  42-6 

11.  Durham,  £i]g.  85*90 
11  Ehrenfried  Oligon,  88*85 

18.  Hanau,  SpketrontL  8400 
14.      •  «  88*04 

10.  Siegm,        "  88*22 


fe  ISLo      "Sig     Ca 

67-91  1*51    trace  059    gangoe  0-60=97*22,  Kanton. 

60-28  2*54    160  0  88    gaogue  9*78=99-55,  Karsten. 

50-41  7*51     2*85  gangue  0*82=99*28,  Kanten. 

50*72  7*64    1*48  0*40    gangue  0*48=99-62,  Kaiiten. 

47*20  8*84    8*75  0*68    gaogue  0-95=99*72,  Kantan. 

47*96  9*50    8*12  =99*77,  Karttea 

48*20  7*07    1*84  0*67,  d  0*25=96*25,  Strameyer.  , 

42-8  15-4  =-100,  Berthiar. 

45-2  0*6     12*2  =98*4,  Berthier. 

48-6  1*0     12-8  =100,  Berthier. 

54-57  115    818,  Aq.  2-68=97-43,  Thomsoo. 

86-81  25-31    =100-47,  Magnus. 

63*75  0*75    0-25  — =98*75,  Klaproth. 

59*68  1*89    0-20=99-91,  Stromeycr. 

48*59  17*87    0-24  0*08=100,  SchnabeL 


Of  the  above,  Noa.  9  and  10,  from  Autun  and  Yizelle  correspond  to  the  Ibmrala 
f^O+AgO;  that  from  EhrenfriederBdorf,  No.  12,  (called  OUgon  Spar  by  Breit- 
hmpt),  2  mi  C+8  te  0 ;  that  Arom  Stolberg,  (No.  7)=4  ^e  C+An  0. 

In  a  brownish  Uack  crystallized  spathic  iron  from  Walch,  Koeengarten  found,  (Ramm. 
SdSnpp.  112): 

0  with  ft  85*12,        Fe  11-30,        ^o  4888,        iStn  7*81,        fig  2-44=100. 

The  spathic  iron  of  Plymouth,  V t.,  according  to  T.  G.  Olemson,  (Am.  J.  ScL  zxiv, 
170),  ana  another  from  Neudorf^  according  to  Feuchel,  (Ramm.  Ist  Supp.  189),  contained 

j'e  074-28    fig  0  16*40    fin  06.56    9e0*80    undec.  1*40=98*94,  Clemson. 
79-84  7-60  8-69         Ca  C  5-48=101"06,  PeisdieL 

B3.  blackens,  giving  off  carbonic  add,  and  ultimately  an  oxyd  of  iron  is  obtained, 
which  18  attractable  b^  the  magnet  Alone  inifusible.  Colors  borax  green ;  dissolves  with 
difficulty  in  nitric  acid,  and  scarcely  effervesces,  unless  previously  pulverized.  Ezpo- 
mm%  to  the  atmosphere  darkens  its  ookxr,  rendering  it  often  of  a  blacJrish-brown,  or 
brownish-red  color. 

Sparry  iron  occurs  in  many  of  the  rock  strata,  in  gneiss,  mica-slate,  clay  slate,  and  in 
coonection  with  the  coal  formation.  It  is  often  associated  with  metallic  ores.  At  Frei- 
berg it  occurs  in  silver  mines.  At  Oomwall  it  accompanies  tin.  It  is  also  found  accom- 
panying copper  and  iron  pyrites,  ^ena,  vitreous  copper,  Ac  In  New  York,  according 
to  Bieck,  it  is  almost  always  associated  with  specular  iroa  Occaaionally  it  is  to  be  met 
with  in  trap  rocks. 

Li  the  region  in  and  about  Styria  and  Carinthia,  this  ore  forms  extensive  tracts  in  gneiss, 
which  extend  along  the  chain  of  the  Alps  on  one  side  into  Austria,  and  on  the  other  into 
Saltsburg.  At  Harzgerode  in  the  Harts,  it  occurs  in  fine  crystals  in  gray-wacke;  also 
in  Oomwall,  Alston  Moor,  and  Devonshire. 

The  Sphctrotiderite  occurs  in  greenstone  at  Hanau,  and  many  other  places.  Clay  iron 
ftODe,  which  is  a  mixture  of  carbonate  of  iron  and  clav,  occurs  in  coal  beds  m  the 
neighborhood  of  Glasgow ;  also  at  Mouillar,  Magescote,  iu^  in  France. 

At  Roxbury,  Conn.,  a  vein  of  spathic  iron  occurs  in  quartz,  traversing  gneiss ;  also 
obtained  at  Plymouth,  Vt,  and  at  Sterling,  Mass.  In  small  Quantities  it  occurs  at  Mon- 
roe, Conn.,  at  Lane*s  mine ;  also  in  rhombohedral  crystals  in  New  York,  at  the  Sterling 
ora  bed  in  Antwerp,  Jefferson  Co.,  and  at  the  Rossie  iron  mines,  St  Lawrence  Co.  The 
BigiUaoeous  carbonate  in  nodules  and  beds  is  abundant  in  the  coal  regions  of  Pennsyl- 
▼ttia,  and  many  parts  of  the  west 

This  ore  is  employed  very  extensively  for  the  manufacture  of  iron  and  steeL 

The  Junkerite  of  Dufr6noy,  described  as  a  carbonate  of  iron  occurring  in  rhombic 
prisms,  has  lately  been  shown  by  Breithaupt  (Pogg.  Iviii,  278, 1848)  to  be  nothing  but 
common  spathic  iron. 

Thomaite. — ^This  name  has  been  given  to  a  carbonate  of  iron,  said  to  have  a  prismatic 
form.  O.=8-10.  Lustre  pearly.  An  analysis  by  Meyer  afforded  C  38*89,  Fe  68*72, 
fin  0'65,fig  0*48,  Oa  1*62,  Si  4*25, 916*04=100.  Fh)m  the  Siebe^gebim.  £0010.11. 
J^fonn't  J^rhfUh,  1845,  200. 
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OXALTTE,  ffaui,    OzalMe  of  IroiL    Hamboldtine,  Marumo  de  lUwtro,  AxHL  de  OL 
et  de  Ph.  ZYiii,  207.    Emn  Koan,  BrnikaupL    Humboldtit 

Crystallization  undetermined.  In  capillary  forms;  also  botry- 
oidal  and  in  plates,  or  earthy ;  structure  fibrous  or  compact. 

H.=2.  G.=213— 2-489.  Dull,  or  slightly  resinous.  Color  yel- 
low.  Fracture  uneven,  earthy.  Acquires  negative  electricity  by 
friction,  when  insulated. 

OompoHH4m.--'2fe^2^=TroUfrid  of  iroo  41*40,  onlic  acid  42*69,  water  IS^l 
=100.    AnaljsiB  by  Rammeliberg,  (rpgg.  zlvi,  288) : 

te  4118,  Oxalic  acid  42*40,  :G[  (Iom)  16*47=100. 

Mariano  de  Rivero  obtained,  Oxalic  add  46*14,  and  protozjd  of  iroo  68*86.  Ban- 
meUbere  (Pogg.  Wi.  «81.  1841)  hu  coofinned  hb  fonner  Mxayas  «>d  diown  tfaatte 
iron  IB  all  protoxyd. 

Blackens  in  the  flame  of  a  candle,  and  becomes  attractable  by  the  magnet.  BJBw  fla 
charcoal  yields  a  vegetable  odor,  and  is  decomposed,  becoming  at  first  yellow,  tlMO  falsfll^ 
and  finallj^red. 

It  occurs  at  Eoloeoruk,  in  Bohemia,  and,  in  the  opinion  of  Rivero,  has  reenlted  fatat 
the  decomposition  of  succulent  plants ;  also  at  Gh^oee-Almerode,  in  Hessia. 

LAGONTTR 

An  earthy  mineral  of  an  ochreous  yellow  color.  Supposed  to 
be  a  borate  of  iron. 

From  the  Tuscan  Ijagoons. 
OOPPERAa    Oreen  Vitriol  Eiaen- Vitriol,  JTomi.  Sulphate  of  Iroa   Melantarite^J^MT. 

Monoclinic  ;  M  :  M=820  21',  P  :  M=80o  37', 
and  99^  23' ;  e  :  e=101°  35^  M  :  ^=138°  60'; 
a :  e=  140°  48'.  Cleavage  perfect,  parallel  to  P ; 
less  so  parallel  to  M.  Generally  massive  and 
pulverulent. 

H.=2.  G. = 1  "832.  Lustre  vitreous.  Color 
various  shades  of  green,  passing  into  white ;  be- 
comes yellowish  on  exposure.  Streak  uncolored. 
Subtransparent — translucent.  Taste  sweetish 
astringent,  and  metallic.  Fracture  conchoidal. 
Brittle. 

Comoonh'on.—- :f'e5+7fi=Solphuric  add  29*01,  protoxyd  of  iron  25*42,  water  46*97. 

B.B.  oeoomes  magnetic ;  ^elds  a  green  glass  with  borax.  SolaUe  in  twice  ita  wi^^ 
of  water,  and  the  solution  is  blackened  bv  a  tincture  of  nut  gaUs.  Exposed  to  the  tk^ 
becomes  covered  with  a  yellow  powder,  which  is  the  sulphate  of  the  penned  of  iron. 

This  salt  usually  proceeds  from  the  decomposition  of  iron  pyrites,  whioi  readify  af- 
fords it,  if  occasiouaUy  moistened  while  exposed  to  the  atmosphere.  Occurs  near  Qoalv 
in  the  Harts,  and  also  at  Huriet  near  Paisle^r,  and  in  several  of  the  Saxon  and  Hmi- 
garian  mines.  Usually  accompanies  iron  pyrites  in  the  United  States,  ooeuiring  aa  an 
effloresoenee;  at  Copperas  Ht,  a  few  miles  east  of  Bainbridge,  Ohio^  it  it  aasociafdwMi 
alum  and  pyrites,  it  is  employed  in  dyeing  and  tanning  and  in  the  manofiulara  of  ink 
and  Prussian  blue. 
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OOQXnMBITE.    White  Oopperu.    Keutralet  SchwefeluHires  Eiseiioijd. 

Hexagonal.  Prisms  usually  with  their  terminal  edges  deeply  re- 
placed, r :  e  (a  plane  replacing  the  terminal  edge,  see  fig.  125,  pi. 
2)=  161°,  M  :  e= 1 19°  e  :  e= 128°  8'.  Cleavage  imperfect,  parallel 
to  M.    Also  in  fine  granular  masses. 

H.=2 — 2'6.  G.=2 — ^2'1.  Color  white,  yellowish,  brownish, 
8<Hiietimes  with  a  pale  violet  tint.     Taste  astringent. 

ClMyMMiKofiw---9e5'+9£[==SalphQric  acid  48*08,  penned  of  iron  28.00,  water  88*97 
MilOO.    Analyses :  1,  2,  R  Rose ;  8,  J.  R  Blake,  (Jour.  Bost  Soc.  Nat  Hist) : 

5  9e  S]  Oa  %  Si         £r 

1.  Crystalline,    43-56  2411  0-92  0*78  0*82  081  80*  10=1 00*04,  Rose. 

2.  Oranvlar,      48-66  8621  0*78  014  0*21  087  29-98=100-24,      ** 
8.  Crystal,         4187  26-79  105  0-80  0*82  29-40=99*68,  Blake. 

WhoUj  soluble  in  cold  water :  if  the  solution  be  heated,  perozyd  of  iron  is  copionaly 
pMpitated.    Dilute  muriatic  add  disscdyes  the  whole,  except  a  portion  of  silica. 

Forms  a  bed  in  a  feldspathic  or  trachytic  rock,  in  the  prorinoe  of  Ck>quimbo,  about 
half  a  day's  journey  from  Oopiapa  The  bed  of  salt  is  on  the  increase,  and  is  probably 
deriyed  from  decomposing  smphurets.  Pits  twenty  feet  deep  haye  been  formea  in  it  by 
the  people  of  the  country.  Occurs  also  in  Boliyia  near  Calama,  constituting  the  greater 
part  of  a  large  hilL 

Blaktite, — ^The  crystal  anal^rsed  by  Blake,  Na  8,  was  a  regular  octahedron,  whence  it 
would  appear  that  this  salt  is  dunorphous.  The  same  form  was  assumed  on  recrystallitttaon 

OOPIAPITE,  Haid.    Yellow  Copperas.    Baaisches  Schwefelnures  Eisenozyd. 

In  small  grains,  sometimes  consisting  of  delicate  hexagonal  tables, 
too  minute  for  the  determination  of  their  angles.  Cleavage  basal, 
perfect.    Also  fibrous  and  incrusti^. 

Lustre  pearly.    Color  yellow.     Translucent. 

CompotUion, — Analyses :   1,  2,  H.  Rose,  (Fogg,  zzyii,  809) ;  8,  Pridcauz,  (corrected) : 

3         9e  £  ]fi[g      Si       Ca      £[ 

1,  Foliaied,        8960  2611  1-96  264  187     29*67=101*84, Rose. 

2.  Fibr<yus,         31*78  2811     069  1*48     191     8666=100*68,    " 

8.  Chili,  28-9  844       86*7=100,  Prideaux. 

The  first  giyes  the  formula  9e*3*+18£[,  and  the  second  29eS*+2l£[.  But  it  is 
doabted  that  they  are  pure  chemical  compounds.  The  third  is  the  FibroferrUe  of 
Mdeaox. 

It  is  firand  incrusting  the  Ooquimbite,  in  the  district  of  Copiapo,  a  proyinoe  of  Goquimbo. 

Other  sulphates  of  iron  appear  to  exist  in  nature,  but  are  yet  little  known. 

Hie  PitUtite  of  Beudant,  or  yitriol  ochre,  contains,  aooorJing  to  Benelius,  sulphuric 
aod  16*9,  peroxyd  of  iron  62*4,  water  21*7=dPe*S-|-6fl. 

Another,  presenting  the  yellow  color  and  other  external  characters  of  the  yellow  cop- 
peiM,  (Gelbeisenerxt  Breit),  contains,  according  to  Rammelsberg,  (Pogg.  xliii,  182), 

B  82*111,        9e  46*786,        &  7*882,        ttk  0^8,  '6.  and  trace  of  Am  18*664, 

or  it  is  a  compound  of  sulphate  of  iron  and  sulphate  of  potash — a  Potath  Copperoi, 
StiU  anothex^a  Soda  Copperas,  analysed  by  Scheerer,  (Pogg.  idy,  188^  contains 

S  82*42,        9e  49*87,        JTa  6*08,        :k  18*18=99*96. 

AtOoslarintheHartzamiztareofthefiilphate  of  theprotozydBiDd  pennyda  and 
other  sulphates  is  called  ifuy. 
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APATELITE,  MeUUi,  Ann.  d.  Mioflt,  4th  aw.  iii,  60a 

Resembles  the  yellow  copperas. 

Comjxmtum.—i  fe'  S*+8  fi.    Analysis  by  Meillet,  (loa  dt.) : 

S  42-90,        ¥e  68-80,        fi  8-«e=1001«. 

It  oocim  at  Meadon  and  Anteoil,  in  small  friable  nodolea  or  balU  of  i 
color,  disseminated  in  an  argillaceous  bed  connected  with  the  plastio  day. 

TionziTS,  Breit — Supposed  to  be  a  hvdrous  sulphate  of  perozyd  of  iron;  bat 
position  not  ascertained.    Occurs  in  small  pyramidal  and  aocnlar  cijitala,  and  wn      _ 
H.=1'6 — 2.    Color  dove-brown.    Easily  soluble  in  water  and  attracts  moiBtora  nmdBj. 
From  near  Schwarzenberg  in  Saxony  and  Braunadorf  in  the  Engabhge. 

BOTRYOOEN.     Red  Iron-VitrioL     Neoplase,  Beud,     Bother  VitrioL     Fer  StOkU 

Rouge,  Duf, 

Monoclinic.     M  :  M=119°  56',  M  :  ^'=160° 
54',  6' :  ^^=990  16',  a :  a=141o,  P  :  a=160'^  30';    ^ 
M  and  ^vertically  striated.    Cleavage  parallel  to  <^ 
M.    Crystals  usually  small.     Often  in  reniform   ^^ 
and  botryoidal  shapes,  consisting  of  globules 
with  a  crystalline  surface. 

H.=2 — 2-5.  G.=:2039.  Lustre  vitreous. 
Color  deep  hyacinth-red ;  massive  varieties  some- 
times ochre  yellow ;  streak  ochre-yellow,  a  little 
shining.  Translucent.  Taste  slightly  astringent. 

(7ompo*i^tan.— fe'5'+3Fe5'+86fl,  B€rz.=Sulphate  of  protoxyd  of  iron  1M6.  ad- 
phate  of  perozyd  of  iron  48*89,  water  32*66=100.    Analysis  by  Benelius,  (AfK  iy,  S07) : 

i'eS  ^e9eS  AgS  CaS  fiandloM. 

1.  6-77  85-86  2688  2*22  28'22=10a 

2.  6*85  39*92  17*10  6-71  81*42=10a 

RB.  intumesces  and  gives  o£f  water,  producing  a  reddish-fellow  earth,  whidi,  by  vbv 
alternately  the  reduction  and  ozydizing  flame,  is  changed  into  protoxyd  or  peroorrd  of 
iron.  Remains  unaltered  if  kept  dry,  but  when  exposed  to  a  moist  atmospoere  it  be- 
comes covered  with  a  dirty  yellowish  powder.  Boihng  water  diswlves  only  a  puidk, 
leaving  a  yellow  ochreous  residue. 

Occurs  at  the  copper  mine  of  Fahlun,  in  Sweden,  idiere  it  coata  gypeum  or  jijiliw. 
The  name  is  fi:om  j9»rp«(,  a  bunch  o/ffrape9, 

TRIPHYLINE,  Fueht,    Tetraphyline.    Perowskine. 

Trimetric.  M  :  M  about  132^.  Cleavage,  basal  perfect ;  panDal 
with  M  and  one  of  the  diagonals  impenect,  the  latter  Idwt  wo. 
Commonly  massive. 

H.=5.  G.=3'6.  Subresinous.  Color  greenish-gray ;  alsoblniriL 
Streak  grayish-white.     Translucent  in  thin  fragments. 

Compontion, — ( j*e,  Itn,  Li;*  l^=Phosphoric  add  42*641  proioiyd  of  iron  49-16^  «f 
manganese  4*76,  lithia  8*45.  Analyses:  1,  Fuchs,  (J.  f.  pr.  CSiem.  iii,  98,  T,  S19);  8, 
Berzelius  and  Nordenskidld,  (Jahresb.  xv,  211) : 

P         te      tin      li        S 

1.  Bodenmais,  41*47    48*57    4*70    8*40    068, Si. 0*53=99*S5,  ]\idn. 

2.  Keiti— IWrap^L,  42*6      88*6     12*1      8*2       ,  fig  1'7=10-S2,  &  and  IT. 

An  altered  Triphyline  from  Bodenmais  aflbrded  Fuchs, 

1^85-70,  9e4817,  Sb  8*94,  Si  1*40,  fi  •*80=99-61. 
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BJL  ftMM  malj  to  a  doll  iteel-graj  nMgnetie  bead,  ctdoring  the  flima  blnUi-gTMii 
or  MaMirtiat  ivddiab.  DiBsolres  rekdilr  in  bonx,  uxl  kSank  »  gt«en  glwi,  and  vitb 
■oda  the  raadJOD  of  mangaueie.    Soluble  in  tlie  acidi, 

Tripfa^line  occura  fit  Bodenmau  in  Bftvaria.  It  vu  named  frcm  t^ »,  iAtm,  and  faJiii, 
Jiamify,  in  alloiion  to  ita  cootaiiung  three  phoaphatea. 

JwropAvitiH,  (or  Petomkiiie^  a  similar  compoond,  it  fhm  Euti,  in  Knland.  In  the 
abcFTs  analTaia,  tbe  ezcen  ia  suppoaed  to  be  due  to  an  inootrect  detoinitMtioa  of  tlw 
HtluB.  It  diCbra  in  phnical  characCen  frran  the  preceding,  in  preaenting  a  jello*  ctdor 
<ai  it*  nnftoe  of  treeh  fnurture,  which  by  degrees  beoomea  black. 

Hxmoerra,  AUuoil  Hetepodi — A.  masaiTe  cleavable  mineral,  and  probablj',  a*  cea- 
iidved  by  Fnchs,  an  altered  Iriphvline.  Color  greeniah^iaj,  or  bluub — violet  after 
aapoaura  and  aubmelallic.    Streak  bloiah  or  reddiaL    0,=:S'6S',  S'89  after  ezpoaure. 

AnpoMfian, — According  to  DuWdoj,  (Ann.  Ch.  Phji,  xli,  842) : 

P  41-77,        te  S4'89,        An  17-CT,        S  4-40,        Si  (>-!S=SS'BG. 
B3.  fuaea  to  a  broim  enamel  of  a  mbmetallic  Inatre.    DiBaolvei  in  acidj. 


Monoclinic,  M  :  T=125°  18',  e'  :  e'=108°  8', 
«  :  «=150°  50',  P  :  e'=125°  56',  T  :  6=165°  25', 
M:  6=150'^  30',  M:c'=117°40'.  T:  5=125°  25', 
Phillips.  Surface  P  smooth,  others  striated.  Clear- 
a^  highly  perfect  parallel  with  P ;  traces  in  other 
directions.  Often  reniform  and  globular.  Struc- 
ture divergent,  fibrous  or  earthy ;  also  incrusting. 

H.=l-5 — ^2.  G.=2-861.  Lustre  pearly  or  melal- 
lic-pearly  on  P.  The  other  faces  vitreous.  Color 
vanous  shades  of  blue  and  green ;  deepens  by  ex- 
posure. Usually  green  when  seen  perpendicular 
to  the  cleavage  face,  and  blue  in  a  transverse  direc- 
tion ;  the  two  colors  mingled,  produce  the  dirty 
blue  color  which  the  mineral  ordinarily  presents. 
Streak  bluish-white,  soon  changing  to  indigo-blue; 
the  color  of  the  dry  powder,  liver-brown.  Transparent— translu- 
cent ;  opaque  on  exposure.  Fracture  not  observable.  Thin  lam- 
ins  flexible.    Sectile. 

Cbnipiwjtion.— Pe'P-f  Sft  (— Protorrd  of  iron  42,  jAoephoric  add  29,  vater  Ml 

iriian  colorleas,  betng  iKHaorpboua  with  CaballBlcom;  bat  chuiges  readily,  owing  to  oxjd- 


%^ 


n  of  part  of  the  iron ;  analysis  afforded  Rami 
Flioapboric  add  29-10,  protoivd  of  iron  33'00,  peroiyt 
Analyaea  vary  in  their  results  -,  I,  Vogel.  (Gilb.  Ann. 
Vti);  8,  4,  Bammelaberg,  (Fogg.  Ixir,  410) ;  6,  Brandes,  (Scbi 
BOO,  (Min.  i,  452) ;  7,  W.  Fisher,  (Am.  Jour.  ScL  [2],  iz.  84) : 


■xg  6{i'e"P-t-8fl>f(Pe*P*-|-8ff)= 

OO.perozydof  iron  12'22,  water  S6'68^1O0. 

Vogel,  (Oilb.  Ann.  111,174);  2,  3troineyer,(Unt«™. 


1.  Bodeomaig.  ?6-4 

S.  St. Agnes, Comwall.31-18 
8.  S.hrtej.Ifullieiti,  2S'40 


3717      4410 


S 
810  =98'4,  TogeL 
27'48=9a'aB,  Stromeyer. 
M.^g  y  Ramm.  •  Undeterioiiied, 

!S-00,  Si  07,  Si  O-OS  =99-82,  Braodea. 

27-14=99-01,  Thomson. 

S7-9B,  Silica  0-10=09-83,  FUmt. 
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KainmolHlwi^  hnn  ilHtinmuiiluHl  tlmt  port  of  the  iron  in  tho  mineral  is  often  peroxTd 
Othor  iituilyiM*«.  prolmhly  of  tluM  8}XHnc«  more  or  leu  impm^  have  afibrded,  1,  Bertliier, 
(Ann.  (1.  MiiH^.  xii.  »o:t) ;  'j,  Sogcih,  (J.  t  pr.  Chem.  xz,  256);  8,  KlaproUi,  (Beit  iy, 
120) ;  4.  IWrUiUT,  (Kh\  ciU) : 

1.  Hlw  inm  AWrfA.  AlWnui,  28*1      48-0      Si>'4.  Xl  06. 8n  0-8=9$r4,  Berthier. 

2.  "  "        KiTtWh.  24\i5     48-70     26-26=100,  Segeth. 

8.  "  -       FA-karttiWrga,   82-0      475       2t>0  =99*5,  KiaprodL 

4.  .iHi/Ztin/f.  Aiurliir.  27'3      66-0       16-5  =99'8,  Berthier. 

ITio  Miifliiriio  ottm'HpmHin  to  tho  formula  t'e*  P-f  4fl- 

A  Tivianiio  fnmi  NVw  Zi^alaml  aJliHrdiHi  K  Pattison.  (PhiL  Mag.  [8].  zzv,  495X 

l^w.  in^i  62'8i\  water  28'40.  organic  mattor  2"80.  silica  5-20=99"20. 

KU.  l)<HT%'piut(^A«  h>m»!*  c«»h»r.  antl  Nv«'»moii  i^paquo ;  if  pulverized  it  fuses  to  a  dark 
hr»wn  or  Muck  ikMria.  vhioh  atVcctfl  the  mainu'tic  luedlo.  Ijeated  in  a  glaw  tube,  h 
}  ii'KN  pur\^  'uaior.     lhss<«lvi*3t  in  dilute  nitric  .'uui  sulphuric  aci<is. 

It  lyvurs  a<^x*iAt«\1  with  nu-un^otic  and  cinnnum  ir\»ii  pyrites  in  copper  and  tin  tcid*; 
ali^MU  UAiTX'^-  vcuw  with  cv^ld.  travemnc  cray-wackci'tvcasi'-nallT.  it  fac  met  with  in 
trap  nvkx  The  friaUc  vanotics  ivcur  in  clay/ and  art.'  pomi-times  a^cocaated  whh  bog 
iiwn  *M\* 

At  St.  ActH^  in  CVMiiwall.  tramparvni  cn-ftalf  of  an  indico  color  have  been  fioandp 
an  uvh  w  diAmctt-r  and  two  in  KMicth.  i^  n:aciH'tic  pyrites.  ^adenciaisL  and  the  gold 
min«>»  of  \  «^v^*|>atak  i:i  Tt:uv*\  l\-axiia.  atf^^i  crv^iAlline  $peoiines&  i!»n  xhe  promoaiafy 
«^f  Ken«ch  in  the  K'ack  St^a.  n  ha«  Kh^  found  ir.  lar^  i^^dviinct  cryAak.  uoLupiiug 
the  int^Tvr  of  *ht\*.!k  I'he  canhv  varietT.  i^^sietutetdlleti  bine  itrm  tartk,  cc  wah'if 
'^•"fc**^'*'*  Sm,  I  'f  ,K%'y  \  occurs  in  GnApnland.  Siyrju  Cannihia.  C^Trcwall.  dx.  Hie 
friaKic  rarvti*'*  Yavo  Svn  d»^vve«\i  h*.  Wv  it*"**  "W  ^  s*  vcral  p^a:  fw^nip*  in  the 
SWt'.ATKi  l»Ii^  an.i  at  HalU*:^  in  the  l«Ic  f  Man.  aAvc:p&2u«>i  vith  azunud 
|Virt:,*.:'arA  the  Ktctmi  *^"  e'.k  atki  *vr.  an.i  near  in  :*..i  s.a-i:b:er-bco»  in 

VV.u"   tr»v.«*;x>p:*.t  ir^^^^  *>:  V-.^i^r.-.tr.  r>nw*T.iJji:  a  iArk-:o.i»  Axcr.  ar«  zsrfC 
ln',',e\tomr..  New.'rr!*^.     A;  AV:er:.  vti  M .c-r.>:---:>  0  -  N.-'.  ii  :<v-=ri  is  OiCi 
aK;».'Jtve.  S^:h  •>■?}  «a1>j^:  :r.  r>.xv..'.e*  *z»i  tTarr^  :rr.S:6>e»i  m  S:c  a^:t  v**. 
o.ai<\:  >»-.sh  »-jiT»    aH^^  at  M ;!'.'.>.-:&  H;V.    *.-".i^:x»«*r  Co^  N.  ,'.    -ie  mwiiinu  «rf 


*».i  ,>«>M>f  \"«M.".x*  V.-.  :-V  ?«>-*.^-.-o.»  Mj".:  •  ^-r.-jiixr-     t.-.    «*:r  ftZAl-ne?  T  aS.  t».  4 
^nrt  ,*.:*  i^a^:^  1;'.  *  lV^.ic>f.  v..  iSr  jr^^c  «kr»i  ;•*  Vh.*'*-*.'*.  n  fat  ^-^^z^ 

,v  :-.v.      A:  Hfc:'.;-^.-.  N    \.   ■«»  *:..:<  :i  .T7-<i..*  jo.-i:.  ;u.L.fr*  *C-l:i.:t   k^i  ^ds^mrm 

lHta-]i';a»A  ^■j;^.  Ny  ocy  u  SiitJk.T-:  k\'..  VrtT!iai."ja»i  rnri"    c  tbc  slI-**  i^KS 
%^^ik;  tin.'.  ctkKVUk .  aW  »«:  «>&;«  HarJ^cw.  SoMk:!  Cc  Z*siaK\ 


s3W.'   AMi>nws     1  kancMO^    A"-."?L  ;  lir'X'?.    l  i.»;.  r*    i^       L 
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DELVAUXENE,  DtMtofi/.    Delvauzit. 

Massive  and  eartliy,  with  a  yellowish-brown,  brownish-black,  or 
reddish  color. 

H.=2-5.    G.=185. 

Oompo9Uum.--^e*P'\-%4^=z?hosDhanc  add  16*08,  peraiyd  of  iron  W-il,  water 
48*66=100.    Analyses  by  Bomoat,  (L'lnstitut,  Na  276) : 

1.  JUddUh brown,        P  1604        Fe  84*20        £[  49*76=100. 

2.  BrotmUh  black,  16*57  86*62  46*81=100. 

B.B.  changes  color,  decrepitates,  and  f oses  to  a  gray  magnetic  globule. 

From  Berneaii,  near  Vise  in  Belgium.    It  is  supposed  to  be  a  mechanical  mixture. 

PSEUDOTRIPLITE. 

Resembles  Triplite. 

Cbrnpomfum.— (9e,  Sn)*1^+2&    Analysis  by  DeUEi,  (61um*s  Lehrb.  d.  Orykt.  2, 
Aofl.  687): 

1^  86*712,        9e  51*002,        So  8*065,        tL  4*528,        insoluble  0*699=100. 

From  Bodenmais. 


SOORODITK    Neoctese,  ^tfud    Martial  Arseniate  of  Copper,  P.    Cupreous  Arseniate 

of  Iron,  Boumon,    Skorodit,  Brett, 

Trimetric.  M  :  M=120^  10' ;  a  vertical  prism 
in  the  same  vertical  series  with  o  has  the  angle  98^ 
1'  20",  and  this  is  assumed  as  the  fundamental  form 
by  Descloizeaux.  M  :  6=150°  6',  o  :  o=114°  35' 
and  103°  5',  M  :  o=141°  8'.  Cleavage  indistinct, 
parallel  with  the  diagonals. 

H.=3-5 — 4.  G.=31 — 3-3;  318,Neoctese.  Lus- 
tre vitreous — subadamantine.  Streak  white.  Col- 
or pale  leek-green  or  liver-brown.  Sub  transparent 
— translucent.    Fracture  uneven. 

CompotUum. — yeJs+ 4^= Arsenic  acid  50*20,  peroxyd  of  iron  84*11,  water  15*68. 
Analyses:  1,  Berxelius,  (K.  V.  Ac  H.  1824,  850,  and  Jahresb.  v,  205);  2,  Boussingault, 
(AmL  Ch.  xli,  837)  *,  3—6,  Damour,  (Ann.  Ch.  Phys.  [8],  x,  412): 


1.  Brazil,  NeoeU»e, 

2.  Popayan, 

8.  Vaulry,  on.  cry«<. 


Is 

50-78 

49-6 

50-96 


Fe 
34*85 
84*8 
31*89 


4.  Cornwall,  blue  crysL    51  06     32*74 
6.  Saxony,  6/mwA,  5216     38*00 

6.  Brazil,  Neoctette,  50*96     88*20 


15*55 

16*9 

15*64 

15*68 

15*58 

15*70 


0-67,  Cu  /raee=101'85,  BerzeUusi 

,  l^b  0*4=100-2.  Boussingault 

— =98*48,  Damour.    G.=8*ll. 

=99*48,      - 

=100*74,    " 

-=99-86,      "        G.=8.18 


B.B.  on  charcoal  gives  out  an  alliaceous  odor,  and  fuses  to  a  reddish-brown  or  Uack 
■ooria,  which  acts  upon  the  magnet  when  all  the  arsenic  is  expelled.  No  action  wiih 
nitric  add,  cold  or  hot ;  but  ea^y  dissolved  with  muriatic  add. 

A  brown-colored  variety  occurs  in  the  primitive  mountains  of  Sdiwarzeober^  in  Sax- 
ony, associated  with  arsemcal  pyrites,  and  at  Ldling,  near  Huttenbog  in  Oarintma^  alooff 
with  leucopyrite ;  also  at  Chuiteloube,  near  limoges.    A  leek-green  sooiodite  is  found 
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in  tlie  Corniih  ininee,  ooatinj^  cavities  of  ferrogiiioiis  qoarti.  MiiiaB  Qtmrn,  In  BnA 
and  Popayan,  have  afforded  some  fine  specimens. 

Tlie  Wtoetem,  from  Bnudl,  is  shown  hj  DesdcHieaox  and  Damoiir  to  be  fAmtSityl  indi 
Boorodite,  (Ann.  Ch.  Phjs.  [8],  x,  408). 

Oocnrs  in  minute  crystals  and  druses  of  leek-green,  grass  green,  and  greemdFvliite 
colors,  near  Edenyille,  N.  Y.,  associated  with  ars^iical  pyrites,  iron  sinter,  Sc^  m  a  fmt 
in  white  limestone. 

The  name  of  this  species  is  from  vrop*^*,  garlie,  and  alludes  to  the  odor  before  the 
blowpipe. 

Ab  Ir<m-9intfry  (Eisensinter,  Arsenik-sinter),  from  Nertechinak,  analysed  bj  w^ii>mmi^ 
it  an  amori^us  soorodite.    Hermann  obtained,  (J.  t  pr.  Ch.  zzziii,  96), 

1b  48-06,  9e  86-41,  fl  16-64=100. 

It  forms  an  ochreous  crust  upon  beryl,  topaf,  and  quartz  crystals. 

CARPHOSIDERITE.    Karphodderit,  ^mMa«pL 

In  reniform  masses. 

H.=4 — 4*5.  G.=2-5.  Lustre  resinous.  Streak  yellowish, 
glimmering.    Color  pale  and  deep  straw-yellow.    Feel  greasy. 

OompotitioH, — Contains  oxyd  of  iron,  phosphoric  acid,  and  water,  with  smaH  quanti- 
ties of  manganese  and  zinc  RB.  turns  red,  and  yields  a  magnetic  bead.  Diaaolrea 
readily  with  borax,  and  fuses  with  salt  of  phosphorus  to  a  black  scoria. 

Tlus  species  occurs  in  fissures  in  mica  slate,  and  was  first  distinguished  by  Brelthai^ 
among  some  specimens  from  Labrador.  It  resembles  oxalate  of  iron.  The  name,  *llnAiy 
to  the  oolor,  is  from  ««f^Si  slrots,  vtSufs^  iron, 

ARSENIOSIDERITE,  Jhrfrhu>y. 

In  fibrous  concretions  of  a  yellowish-brown  and  somewhat  goM- 
en  color,  resembling  cacoxene  ;  the  fibres  large  and  easily  separate 
between  the  fincers  ;  when  rubbed  in  a  mortar  the  powder  adheres 
to  the  pestle.  6. =3*520,  Duf.,  3*88,  Ramm.  The  powder  is  yel- 
lowish-orown,  rather  deeper  in  color  than  that  of  yellow  ochre. 

CompotUicn. — ^*,  9e^,  Ca*.  fi**,  (Rammelsberg  from  hia  analysis)=Anaiie  add 
40-62,  peroxrd  of  iron  89'87,  lime  11-88,  water  8*23.  Analyses :  1,'Dufrteoy,  (Aan.  d. 
II.  (iX  u,  84^,  182) ;  2,  Rammelsberg,  (2d  Supp.  20,  and  Pogg.  Iznii,  508): 

Is           9e           Sn          Ca          ]^  £[ 

I.        84-26        41-81         1-29        843        076        8-75,  Si 4-04=98-84^ Diifriteoy. 
S.        89-16        40^         12-18         8*66=100,  Rammelabeig. 

The  arsenic  in  Rammelsberg*s  analysis  was  determined  by  the  loss.  His  resoHi  ^vt 
no  Terr  simple  formula.  Dufr^noys  currespond  to  X8','9e*.  ^or  Fe*),  Ca*  fi*.  The 
mineral  apneanr  fttxn  the  analyses  to  vary  in  constitution.  Taking  the  mean  of  th*  two, 
after  redoemg  I>ufi^teoy>  to  a'perceutage  rate,  the  silica  and  loss  excluded,  giv^a 

A.  Mean  Insult,    ls.S7-65    Fe4i:9    SnO-68    Ca  10-58    &  0-40    fi  8-M 
R  Oxygen  ratio,        18-09  1254  0^1  S-00         OOS         7-94 

From  this  we  obtain  verr  nearlT  the  oxyg<eii  ratio  25  :  24  :  6  :  15.  and  the  ntiD  of 
eooMituents  Xs\  9e*,  C*a*,  &>*,  which  afiords  the  formuU  Ca*ls-f4Fe*Xs-plSfi=Ar 
aenie  87*86,  peroxyd  of  inn  42-14,  lime  1111.  water  8  89. 

AooordiQg  to  Fonmet^  aiBenioaidente  is  essentially  cacaxene  whh  the  pjhnwiiMric  acid 
replaeed  by  aiaenic  add,  and  has  the  oorreipaoding  formula  Fe*  Xs*+lsft ;  M  diacx* 
ceeda  the  proportioo  of  water  by  nearly  one  faali^  and  does  not  talbt  into 
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RR  fines  to  a  Uack  enamel  with  a  fbeUe  tnenieal  odor,  developed  on  adduD^  eoda. 
Diseolves  readily  in  hot  nitric  or  muriatic  acid. 

This  species  occurs  in  a  manganese  bed  at  Roman^che  in  the  Department  of  Saooe- 
et  Loire,  France. 

ALLUAUDITE,  Damcur, 

Trimetric  ?  Cleavages  three,  rectangular,  unequal ;  one  perfect. 
Massive. 

H.  above  4.  G.=3'468.  Color  clove-brown.  Streak  yellow- 
ish. Lustre  dull.  Subtranslucent  to  opaque.  Fracture  shining* 
scaly. 

Cbinpot»<u>i».^litn,£ra)*l^+9eP+^;  mean  of  several  analyses  by  Damour: 
P  41  26,    Fe  26-62,    »n  1-06,    Sin  2808.    Sa  6*47,    fi  266,  5i  0-60=9»-78. 

B.B.  forms  a  magnetic  globule  and  with  the  fluxes  affords  the  reaction  of  phosphoric 
acid  and  ozyd  of  manganese.  Dissolves  in  muriatic  acid,  forming  a  solution  which  is 
black  when  cold,  and  becomes  yellowish-brown  on  heating. 

From  Chanteloub  near  Limoges  m  the  Haute-Vienne,  France,  with  Vivianite. 

CUBE  ORK    Fharmakosiderit,  Haus.    WOrfelerz,  W.    Fer  Arseniat^,  H.    Siderite. 

Beudantite. 

Monometric.  Figs.  28,  33,  also  28  and  5  combined,  plate  1. 
Cleavace  cubic ;  imperfect.  P  sometimes  striated  parallel  to  its 
edge  of  intersection  with  a;  (fig.  28.)  Faces  on  the  angles  often 
curved.     Rarely  granular. 

H.=2'5.  G.=2-9 — 8.  Lustre  adamantine,  not  very  distinct 
Color  olive-ffreen,  passing  into  yellowish-brown,  bordering  some- 
times upon  hyacinth-red  and  blackish-brown ;  also  passing  into 
ffrass-green  and  emerald-OTeen.  Streak  olive-green — brown,  yel- 
low, commonly  pale.     Subtranslucent.     Rather  sectile. 

Comjxmiion. — l^e*Xs4-Fe*X9'-|-18^=ArRenic  acid  40*77,  peroxyd  of  iron  27*70, 
protozyd  of  iron  12*48,  water  19*10.    Analysis  by  Berzelius,  (K.  V.  Ac.  H.  1824,  p.  864) : 

1?  P  3Pe  6u  fi 

40*20  2*53  89*20  0*65  18*61,  gangue  1*7  6»102'95 

Elzposed  to  a  gentle  heat,  it  becomes  red ;  a  higher  temperature  causes  intumescence^ 
but  drives  off  little  or  no  arsenic,  and  leaves  a  red  powder.  B.B.  copious  arsenical 
fumes  are  emitted  on  charcoal,  and  a  metallic  scoria  is  obtained  in  the  reducing  flame» 
which  acts  on  the  magnetic  needle. 

Cube  ore  is  obtained  at  the  mines  of  Wheal  Gorlan,  Wheal  Unity,  and  Carharrak  in 
Corawall,  coating  cavities  in  quartz,  and  associated  with  several  of  the  ores  of  copper ; 
alio  at  St  Leon£utl  in  France,  and  at  Schneeberg  and  Scbwarzenberg  in  Saxony. 

The  Beudantite  is  a  variety  from  Horhausen  in  Nassau ;  the  crystals  have  curved  f acea 

PrmCITE,  Hatia.     Iron  Sinter.      Diarsenate  of  Iron.     Eisensinter.    Eisenpechera. 

Gansekothigerz.    Chenocoprolite. 

Reniform  and  massive.  H.=2 — 3.  G.=2*2 — 2*5.  Lustre  vit- 
reous, sometimes  greasy.  Color  vellowish  and  reddish-brown, 
blood-red  and  white.  Streak  yellow — ^white.  Translucent — 
opaque. 

Ccmpoiiticn, — Analysis  affcMrds  varying  resultiw    1,  Stromeyer,  (Oilb.  Aim.  hd,  181) ; 


mT&m. 


4M  DKtcmtrrtTE  muKBALOor. 

t,LM«iv.(AK  Cb.zzz,ttS):  *,K»tttm,  (Sdnr.  J.  li^lW);  4,1^1 

I.  FreibsK,  !«-0C  ](h>4  $3-10 

S.        -  20-  U-  »5- 

1.        ■  »«S  40-46         «SO=»«0i: 

4.  Bai^iUitona^  24-«T  »-S0  M-M         lB-4is=10ai  Bm 

t.  '  S8-46  4-U  (»00  l»t=l«^  Bb 

StrooieyCT'i  uiJjni  ctKTMpoDdi  to  Pe' X^-f^e  B'+toB ;  i^  Ka  4  by 
1w^giras9e'lH->?e*S+40a.    AcU  before  the  blovupe  like 
Oeen  is  (M      '  "    "  '        "     '^ 


it  ia  ■  molt  of 


DIADOCHTTE,  Srtta^  J.  t  pr.  Chan,  x,  BOt.    Flnphar-KnAiteT,  Smmmt, 

Reaiform  or  stalactitic ;  stmctare  carved  lamellar. 

H.=3.  G.=2'035.  Lmtre  resinous,  inclining  to  vitreoos.  Ctrfor 
yellow  or  rellowish-brown.  Streak  imcolored.  Fragile ;  baetnn 
coDchoidal. 

CompotUiim.—9e'P'+i9t9+3«S=Fbatfiuhc  Kid  1S1K),  enliifaiiric  vad  IMt, 
pena7dorinnSB-»4,  water  SI  64=1  oa    Aatlj^bj  Plmana,  (Bornm.  litB«[^4t): 

^  U'811,         9  1C-14C,         Ve  I1H90,         B  S0-U4=100. 

It  ia  MOMdend  br  lUmmelibcTY  near  Iroa  Sinter,  (Htfidte),  vitb  phoapbana  add  ■ 
placa  a(  annnif  ado.  Id  a  "**"***  jielda  much  watei.  BlB.  colon  tbe  flame  aiaia. 
latum  eacea  and  Auea  oa  tbe  edgeatoablackaoaraaoiiiewfaatnugnelie.  Wttfaaeluna 
giTea  (he  reactioii  of  iroo. 

FRm  alnm  ilale  near  Orlfentbal  and  Saalfeld  in  Thmingia. 

STHFLESrTE,  Brathmpl,  J.  f.  pskt  Cbenie,  z,  SOI. 

Monoclinic ;  in  form  resembling  Cobalt  Bloom.  Cleavage  perfect 
parallel  with  the  lai^r  lateral  face. 

H.=8'5,  nearly.  G.=2'857.  Lustre  of  cleavage  face  pearly; 
elsewhere  vitreous.  Color  pale  indigo,  inclined  to  celandine-greea ; 
sometimes  between  leek  and  mountain-green.  Streak  bluish-white. 
Subtratuparent  to  translucent, 

Ctmponiiai. — Sappoaed  to  be  an  aiacoate  of  the  protoxTd  of  inm.  Healed  in  a  glMa 
taba^  it  tiavt  brown,  and  loaea  16  pv  omL  of  water.  On  diamnal.  it  givea  off  an  aOia- 
eaoD*  odor,  tnnu  Mack  witbont  meltiDg.  and  ia  tlm  tnagnetift 

Ocean  at  Lobeiuteiu  in  Voigtlaod,  with  cobaltie  pjritea  and  apatbic  iroa 

PTROSl[ALITE,ff(iiK     VjToAaaiii,  Leonk.    VaXanti,K 

Hexagonal.     Common  form  a  hexagonal  prism  with  basal  edges 
also  ID  hexagonal  tables.     Cleavage  basal,  perfect.     Also 


^^^^      llexagona 
^^^^Med;al) 


G.=8'0— -3'I.     Lastre  of  base  of  prism,   peariy; 
pUne^  leM  m.    Color  pale  bver-brown,  passing  into  gruy 
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and  pistachio-green ;  usually  brown  externally,  and  light  greenish- 
yellow  internally.  Streak  paler  than  color.  Fracture  uneven, 
rather  splintery.     Somewhat  brittle. 

<^iwi/>o»t<iofi.--4(^e-hSln)'5i*-j-Fe  CP+Fe  fl*=Silica  88*72.  protoxyd  of  iroo  22-10, 
fmiarjd  of  manganese  22*43,  perozyd  of  iron  8*20,  muriatic  acid  5*72,  w»t«r  2*83. 
AnaljaiB  by  Hisingcr,  (Af  hand,  iv,  817) : 

5i        9e        Sn       £1     HCl      tL 

1.  36-40     82-60    28-10     0*60  6*60=98*20. 

2.  86-86     36-48     23-44      2*91     undetermined,  Ca  1-21=9889. 

As  part  of  the  iron  ia  in  the  state  of  a  basic  chlorid,  the  second  analysis  becomes 
Bi  86*86,    ^e  21*81,    iSin  21*14,    Fc  CI*  14-096,    611-210,    ift  and  loss  6*896. 

In  the  matrass  yields  water,  and  afterwards  yellow  drops  of  chlorid  of  iron.  B.B.  be- 
oomes  reddish-brown  on  charcoal,  and  emits  copioos  fumes ;  in  a  strong  heat  it  fuses  to  a 
black  slag,  which  at  last  becomes  a  round  globule,  attractable  by  the  magnet  With 
borax  it  fuses  readily,  and  presents  the  appearances  characteristic  of  iron  and  man- 
ganese.   It  dissolves  perfectly  in  concentrated  nitric  add. 

Fyroamalite  occurs  at  Bjelkegnibe,  one  of  the  iron  mines  of  Nordmark  in  Wermland, 
Sweden,  where  it  is  associated  with  calc  spar,  pyroxene,  apophyllite,  and  magnetic  iron. 
A  hexagonal  prism  from  this  locality,  in  tne  museum  at  Stockholm,  is  nearly  an  inch  in 
diameter  and  one  and  a  quarter  inches  long,  and  weighs  fiye  and  a  half  ounces. 

The  name  pyrosmalite  is  derived  from  rvpfjire,  and 'ov^i),  odor,  and  alludes  to  the  odor 
giyen  off  before  the  blowpipe. 


VII.  MANGANESE. 

Manganese  has  not  been  found  native.  It  is  a  gray  brittle  metal  when 
pure,  somewhat  resembling  cast  iron.  G.=8.  It  occurs  in  nature  in  the 
state  of  sulphurets,  oxyds,  carbonates,  phosphates,  and  arsenates,  and  its 
isomorphism  with  iron  leads  to  many  gradations  into  the  iron  compounds. 
For  the  same  reason  it  also  replaces  magnesium,  calcium,  and  aluminium 
in  Tarious  species,  as  garnet,  pyroxene.  It  is  found  combined  with  sul- 
phur in  a  silicate  of  giucina  called  Helvin,  (page  377). 

1.  Sulphurets  J  Arseniurets, 

MANO  ANBLENDE,  BreiL    Sulphuret  of  Manganese,  P.    Alabandine,  Beud,  Schwar- 
zerz,  Haua,    Manganglan?.,  L.    Manganese  Sulfur^,  H. 

Monometric.  In  cubes  and  octahedrons.  Cleavage  cubic,  per- 
fect ;  usually  granularly  massive. 

H.=3-5 — 4.  G.=3*95 — 4014.  Lustre  submetallic.  Color  iron- 
black,  tarnished  brown  on  exposure.  Streak  green.  Fracture  un- 
even. 

Oow^foiition. — ^Mn  S=Sulphiir  86*4,  maDganese  68*6.    Analyris  by  Aifredson,  (K.  Y. 
Ac  H.  1822) : 

Sulphur  87*^,  Manganese  62*10=100. 


456  DxsomiPTivi  min eealoot. 

A  ipeoimeii  from  Siebenborg  afforded  KUproth,  (Beit  b\  86),  Mb  8i,  811,  0  6&sM ; 
and  in  another  Vauqaelin  foui^  Mn  86,  S  16=100.    In  one  from  Mezioo,  Del  Bio  firand 

S  39-0,  Mn  64*6,         3i  6'6=:100. 

BJB.  on  cliarooal  fuses  on  the  thinnest  edges.  When  pnlverijEed  and  thrown  into  mo- 
riatac  add,  or  dilute  sulphuric  acid,  sulphuretted  hydrogen  is  evolTed. 

Maninnblende  occurs  in  veins  in  the  gold  mines  of  Nagjag  in  TttDKjlwwaukt  ■Mociatiid 
with  t^urium,  carbonate  of  manganese,  and  quarts. 

HAUERITE,  ffaicL     Naturwiss.    AbhandL  of  Vienna,  4ta  1847,  i,  pp.  101  and  lOT. 

Monometric.  Hemihedral,  like  pyrites.  Figures  1,  2,  8,  42,  45, 
49,  plate  1,  octahedral  form  most  common.  Crystals  sometimes 
clustered  in  spheroidal  forms.    Cleavage  cubic,  imperfect. 

H.=4.  6.=3'463,  V.  Hauer.  Lustre  metallic  adamantine. 
Color  reddish-brown,  brownish-black.     Streak  brownish-red. 

Compontion. — Mn  S*=Sulphur  68'72,  manganese  46*28.  Analysis  by  Patera,  (Iocl 
at  and  Pogg.  Izx,  148) : 

e  68-64,        Manganese  42*97,        Iron  1*80,        Silica  1*20=99*11. 

B3.  gives  off  much  sulphur  and  is  reduced  to  a  simple  sulphuret  Mn  S ;  with  ioda  a 
manganese  reaction. 

From  Kalinka  in  Hungary,  in  day  with  gypsum  and  sulphur,  in  a  reffion  someUnqg 
like  a  solfiitara,  trachytic  and  dioritic  rocks  decomposing  and  adding  to  we  day,  and  i 
the  same  time  the  sulphur  which  is  given  off  producing  some  deposited  aulphnr,  be* 
aides  gypsum  and  sulphurets. 

KANEITE,  Said.    Arsenical  Manganese.    Arseniuret  of  Manganese.   Arseoikinaiiigan. 

In  botryoidal  masses,  also  amorphous;  structure  foliated  or 
granular. 

H.  above  5?  stated  as  hard.    G.=5*55.   Lustre  metallic.    Color 

S*ayish-white  with  a  black  tarnish.  *  Opaque.     Fracture  uneven. 
rittle. 

Compontion. — Mn' Af(=Manganese  42*89,  arsenic  67*61.  Analysis  by  Mr.  Kmt, 
(Quarterly  J.  of  Scl,  New  Ser.,  vi,  881) : 

Manganese  46*6,  Arsenic  61*8,  and  a  trace  of  lron^=9TfL 

B.R  bums  with  a  blue  flame,  and  fcdls  to  jiowder ;  at  a  higher  temperature  the  ar- 
senic evaporates,  and  covers  the  charcoal  with  a  white  powder.  Dissolves  in  aqoa 
regia,  without  leaving  any  residue. 

It  is  supposed  to  he  from  Saxony,  and  was  first  observed  by  Mr.  R.  J.  Kane  of  Dub- 
lin, attadied  to  a  mass  of  galena. 


2.  Oxyds, 

List  of  Speciet, 

Ptrolusitb, 

iSn. 

Hausxanmite, 

iHaSn. 

BRAUNTrS, 

sEn. 

Heteboclin,  (Impure  Braunite?) 

MAMOANrnc, 

fin  H. 

PSILOMELANK, 

fi,fln,£L 

CaKDNEarTE, 

(6a,Cu)>fti'. 

VA&vAcrrE,  Newkirkite. 

Wad,  Ccfreoub  MAKOAifESB,  Eaetut  Cobalt^  Oboroiutb,  PELOKomn. 
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PTB0LU8ITK.    Grat  Ore  of  MaoganeM.   Wad.  Anhydrous  Binoadde  of  Manganeti^ 

Timer.    Gnamimateinen.    Wmcnmangan. 

Trimetric ;  M :  M=98O40';  M  :  e=186^50';      . 
M  :  6^  133^  lO'.    Cleavage  parallel  to  M  and  i.    / 
AUk>  columnar-- often  divergent ;  alao  granular 
massive,  and  frequently  in  reniform  coats ;  often 


H.=2— 2-6.    G.=4-819,  Turner;  497 when  N^ 
pure.     Lustre  metallic.    Color  iron-black,  dark 
steel-gray,  sometimes  bluish.  Streak  black.  Opaque.  Rather  brittle. 

CbfiifMM7u>nw---]SD==MaDgiuie8e  68*4,  ozyeeD^6'6.  AnalyBes:  1,  Arfredaoii,  (Sdiw. 
J^xlii,  210);  2, 3,  Tomer, (^inb. Trans.  1828);  4, Scheffler, ( Aixh. d. Pfaann^zxzT, 2<H)): 

ifenSn  O  &  Si  £r 

1.  Undenaes,  88*56  14*68  1*86=100,  Arfvedson. 

%  IDflersbiifg,         84*06  11*78  01(8  0*51  112=1 00,  Tamer. 

8.  n&feld,  85*62  11*60  0*66  0*65  1*57=100,  Tomer, 

i.  nmenao,  87*0  11*6  1*2  0*8  5*8,9e  1*8,  GaO-S,  2cl  O-S.Schefflar, 

In  another  specimen  Scheffler  foond  9*7  per  cent  of  baryta  Spedmens  from  near 
Battenberg  Hesse  afforded  Schwarzenberg  and  Engelhardt  96*45  to  100  per  ceni  of 
pore  soperozyd  of  manganese,  (Ann.  d.  Ch.  a  Pharm^  bd,  262). 

BuB.  alone  infosible ;  on  charcoal  loses  oxygen.  A  manganese  reaction  with  borax. 
AiCords  chlorine  with  moriatic  add. 

This  ore  is  extensively  worked  at  Elgersborg,  Ilmeoao,  and  other  places  in  Thoringia; 
alM  at  Yorderehrensdorf  near  Mahriw-Trabao,  in  Moravia,  which  place  annoally  af- 
fords many  hondred  tons  of  this  ore.  Fine  crystals  oecor  near  Johanngeorgenstadt,  and 
at  Hirsdiber^,  in  Westphalia ;  also  found  in  Inmor. 

In  the  Umted  States  it  occors,  associated  with  psilomelane,  abundantly  in  diJferciit 
parts  of  Vermont,  at  Brandon,  Irasborgh,  Bennington,  Monkton,  Chittenden,  Ac.,  both 
crystaUixed  similar  to  the  above  fieore,  and  massive.  It  is  foond  at  Conway,  Mass.,  in 
a  vein  of  quartz ;  also  at  Plainfield  and  West  Stockbridge,  Mass. ;  at  Wmchester,  If  .  H. ; 
at  Salisbu^  and  Kent,  Conn.,  forming  velvet-like  coath^  on  brown  iron  ore. 

Pyrolusite  parts  witli  its  oxygen  at  a  red  heat,  and  is  extensively  employed  for  dis- 
chaiging  the  brown  and  green  tmts  of  glass.  It  hence  received  its  name  from  «vf , /Sre, 
and  Xvw,  to  wuh;  and  for  the  same  reason  is  whimsically  entitled  by  the  French,  U 
9awm  de  verriers.    It  is  easily  distinguished  from  psilomelane  by  its  inferior  hardness. 

PoLiAHiTE,  BreiL  This  mineral  is  identical  in  composition  with  Pyrolosite,  being 
pore  soperoxyd  of  manganese  (fln).    Plattner  obtained  (Pogg.  bd,  192), 

Iknfin  87*274,    0  12*111,    9e  and  Si  0*165,    quartz  0*182,    lQ[  0*818=100. 

It  is  peculiar  in  having  the  hardness  nearly  of  quartz.  H.=6*5 — 7.  0.=4*84— 4*88. 
Crystalline  form  nearly  as  above;  M:M=92^62^  BreiL  Cleavage  brachvdiagonal 
pmect  Occurs  near  Flatten  in  Bohemia,  also  at  Schneeberg,  Gkyer,  and  Joham^^eor- 
genstadt  in  Saxony  and  in  Siegea 

HAUSMANNTTE.    Black  Manganese.    Red  Oxyd  of  Manganese.    BrauoBtein,  iTaiMi. 

Mangan^  Oxydd  Hydrate,  Jf. 

Dimetric.  Fig.  57,  pi.  1 ;  a  :  a=105°  25',  a :  a  Hn  different  pyr- 
amids) =117°  54',  a' :  a'=139°  66'.  Cleavage  ratner  perfect  par- 
allel  to  the  base  of  the  octahedron.  Compound  crystals,  some- 
what similar  to  figure  120 :  the  same  kind  of  composition  some- 
times takes  place  between  four  individuals.  Also  granular,  parti- 
cles strongly  coherent. 

58 


4W  DBKXIPTITB   HIMB>ALO«T. 

H.=&— 5-5.  G.=4-73S.  Lustre  TObmetallic.  Color  brownidi- 
Uack.    Streak  ohestDut-brown.     Opaque.     Fracture  uneven. 

CbnoiifMM.— fti Kii=MnKuieM  1E-4,  oxygen  Sl-fl^Sn S«,  ttnSL    AnalpM: 

1,  TiBwr,  (tmiM.  Baj.  Soe.  Sd&ib.  zi);  S,  BammeUMrg,  (Fogg,  sir,  SSS): 
ttn  &i  O  fia  Si  A 

1.  OdeMd,  M-MS  (H\S        0-llt        D-SST      (MS6=:100,T 

J.  Dnuoan,      ««7         7W*        0-lBO 

B.B.  acti  like  muiguiito.    DimoItw  id  hemted  mnrutic  mdd,  mflurliuK  dil 

Ocean  with  porvfajry ,  aloDg  with  other  muguieie  oTeB,in  fine  njrtili.nmT  nanMlw 

i&niDriiigu,  uid  DtlefelditilheHarti.    Rept^edalw  £nimFntiicattiiAlne&    Bkaa 

been  obioired  at  Lebanoa,  Feno. 

BRAUHITE.    Hartbrtimttdn,  Hmt. 

Dimetric.  Form  nearly  the  regular  octahedron.  A:A=I09''58' 
and  108°  39',  Haidinger;  109^  46'  and  108°  53',  Descloizeanx. 
Occurs  also  massive. 

H.=0 — 6-6.  G.=4'7&— 4-818.  Lustre  submetallic.  Streak  and 
color  dark  brownish-black.    Fracture  uneven.    Brittle. 

Ainponlton. — 0n(=JIiiSn)=Muiguieiiefl9'^E, ozjrgenSOiS.    AdbIjmb;  I,l^inMr, 
(Idlnb.  TnDi.xi);  2,TronUiger,(Fogg.  ixr.ilt):  8,Damoar.  {Ai)ii.d.HiiMa,[4l,i,M0): 
—  ^-    -.  .  .  ..._._-.._-.       ,^_jQQ_  Tnr . 

i,  Pe  1-67,  g<   , 

=99-70,  TlUHMgW. 

S.  Jlart^int,      Sa  S7'87  Sin  1917    Ca  1-SB         —  7-71. 9a  1-iS.  tangut  tn 

-^99-64,  Dmhodt-,  a.  4-7S. 

B.B>  alooe  infiinMn  With  aonceatnted  inuhatic  odd  erolTea  chlorine,  ud  Mne»- 
liiM  geUtiniiaft 

Ocoun  both  cryitAlliied  and  maaaive,  in  veins  tnTernng  poridijrT,  at  OehmtoA, 
BBH  nmenau.  at  Elgenberg  in  llnmnEia ;  also  near  IhleMd  in  tbe  Harta,  and  at  8t 
Maroel  in  Piedmont  Found  alwi  at  Brandon  and  Chittondati,  Tt  Tim  tpttua  ra 
uaiaadiDlMOor  of  Mr.  Braunat  Qotha. 

Mare^iiu  a  an  impure  Brannite,  u  abourn  b;  Damour  and  Deadmieaia:.  Ttiilii 
Manx's  mearirementi  irere  Irom  St.  Haroel  oystale. 

HETEBOCLHf,  Breitlmupt ;  Svreiiuff;  Pogg.  xlii,304. 

Monoclinic.  An  oblique  rhombic  prism,  in  which  M  :  M=138° 
16';  usualljr  the  prism  with  the  acute  lateral  edges  truncated,  two 
of  the  terminal  edges  replaced,  (M  :  e=151°37').  and  one  of  the 
front  solid  angles.  Cleavage  in  one  direction  not  very  distinct. 
Also  massive. 

H.=5.    G.=4-653.     Lustre  submetallic.    Color  iron>b]ack,  incli- 
ning a  little  to  steel-gray.    Streak  black,  incliniDg  to  brown.    Frtc- 
ture  uneven  to  small  conchoidal. 
OBm^otUbm^Analjwm  bjr  Erreiiio^  (Fags-  lUz,  104) : 
5i  &n  Fe  Ca  S 

1.    10-80        St-SS        8-73        0«S        0-44=10M4. 
1     10«X        85-88        8Dfi        0«0        0-44=9IHIB. 
1ik«  tb«  penxvd  cf  manyiTinir 
*peci«  ueanra  at  8t  Haroel  in  PMnunt,  mixed  widi  aui^aDemaii  apHkle  mkI 
ll  vu  tnt  iMtttatad  by  Keftkaopt,  and  named  rram  In^HAIMi,  In  allaNM  to 
(arm  of  ajatalliiatinn     It  may  be  notUi^  bntanimpote  Ibwnte. 

■■trt^OMd  faf  a  wangMwdtn  aw  &-mi  Pwdntatit,  Si  IM7,&i»-80,Pe4-t< 
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MAHGAinTS.    Gray  Manganeie  Ore.    Oraj  Oijd  of  Manganese.    AoerdSse^  Bend, 

Qrauer  Brftunatein.     Manganeie  ozyd^  H. 

Trimetric.  M  :  M=99^  4(K;  fig.  15,  plate  3,  a  compound  crys- 
tal, composition  parallel  to  the  plane  a  on  the  acute  solid  angle ; 
6  :  d=\e29  89'  and  115<^  lO',  «  :  «=61^18'  and  UdP  42^.  Crystals 
longitudinally  striated  and  often  grouped.  Also  columnar  and 
granular. 

H.=4.  G.=4'd — 4*4.  Lustre  submetallic.  Color  dark  steel- 
gray — ^iron-black.  Streak  reddish-browix»  sometimes  nearly  Uack. 
Opaque ;  minute  splinters  cleaved  off  sometimes  exhibit  a  brown 
color  by  transmitted  light,  when  exposed  to  the  direct  light  of  the 
sun.    Fracture  uneven. 

OMmMMt/tofi.— Hd  fi[==8n  89-81  (Ifn  62*64,  0  27*17),  &  10*19.  Analyses :  1,  Arfvttd- 
■OD,  (Efchw.  J.  xzri,  262) ;  2,  Gmelm,  (il».  zlii,  208) ;  8, 4,  Turner,  (Edinb.  Trans.  1828): 

Mn  0  a 

1.  West  Gothland,  89-92  10O8,  Arfredson. 

2.  Ihlefeld,  62*86  27*64  9*50,  GmeUn. 
8.  "  62-68  27*22  1010,  Turner. 
4.        "                       62-77            27-18  10-10,  Turner. 

B.B.  alone  infusible ;  with  borax,  yields  a  Tiolei-blue  globnle.  Insoluble  in  nitric 
add ;  in  muriatic  acid,  gives  off  chlorine  and  dissolves  without  a  residue. 

Ooeurs  in  veins  traversing  porphyry,  associated  with  calcareous  spar  and  heavy  spar, 
at  Ihlefeld,  in  the  Hartz ;  also  in  Bohemia,  Saxony,  and  Aberdeensnire ;  also  at  Unde- 
naes,  in  West  Gothland 

It  is  important  in  the  manufacture  of  glass,  and  in  bleadiing  operations. 

PSILOMSLANE,  Haid,  Compact  and  Fibrous  Manganese  Ore.  Black  Hematite. 
Compact  Gray  Ozyd  of  Manganese.  Black  Iron  Orie.  Fsilomelanite.  Scfawaraei- 
senstein,  W.  Fasriger  and  Dichter  Schwanbrannstein,  Haut,  Didites  Schwara- 
manganerz,  L.    Ma^^ese  Oxyd^  Hydrate  Concretionn6,  H. 

Massive  and  botryoidal. 

H.=5— 6.  G.=4 — 4*328.  Lustre  submetallic.  Streak  brown- 
ish-black, shining.  Color  iron-black,  passing  into  dark  steel-gray. 
Opaque. 

Ccmpotitum. — It  fin*-f-d  mixed  with  fin,  Ramm.,  a  hurge  part^  of  the  superoxyd 
bemg  considered  mechanically  combined.  Analyses :  1,  2,  Turner,  (Edinb.  Trans,  xi) ; 
8,  Fuchs,  (Schw.  J.  Ixii,  266) ;  4,  Rammelsberg,  (Handw.  ii,  78) ;  6,  CJausbrucfa,  (Ramm. 
Ist  Supp.  121) ;  6,  Scheffler,  (Arch.  d.  Pharm.  xxxv,  260) ;  7,  Ebelmen,  (Ann.  d.  Mines, 
[8],xix,  166) ;  8,  Rammelsberg,  (Pogg.  Ixviii,  612). 

,  Si  0-26,  fi  6*22=100,  Turner. 

,  Si  0-96,  fl  41 8=100,  Turner. 

4-6,64-2=100,  Fuchs. 
804,  Si 0*J8,Cu 0*96, 1^61-48,  OaO'SS,  jTa 
and  MgO'82,  tL  8-89=100*61,  Ramm. 
6-29,  Ca 0-91,  Cu 0-40,  Si 0-62=10029,  CI. 

,  Ca  1-8,  £1 2-1,  PeO-8,  S 1-7,  fi  4-8= 

99-1,  Scheffler. 
4*06,  Sgl-06,  PeO-77,  Si  0*60,  fi  1*67=9 

^  ^^^'^^  Bbelmwi. 

SH)8    8*62,  CaO^,  ]|[g0-21,  6iOtO^  Oo0^64, 

Si  0-90,  H  and  loss  1*48=100^  Rammdsbetg« 


1.  Schneeberg, 

2.  Roman^che, 
8.  Baireuth, 

4.  Horhausen, 

Hn     KTn 
69-80 
70-97 
81-8 
81-86 

0 

7-86 
7-26 
9-6 
918 

16-86 
16-69 

6.  Hmcnau, 
6. 

77-28 

88-3 

16-82 
9-8 

0-12 
6-8 

7.  Gy,H.Sa6ne, 

70-60 

14-18 

6-66 

8.  Heidelberg, 

70-17 

1616 

SH)8 
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hk  •nilyBet  6  and  6,  Bammekberg  oonaiden  60  and  40  per  cent,  of  tha  aoparorfd  of 
manganeae  a  mixture,  and  a  aimilar  allowance  ia  made  bj  him  for  the  oiharai  Aa  A* 
mhiml  ooenra  onlj  maaaive,  the  nature  of  the  apeciea  cannot  be  aatiaflwtorily  aaoer- 
tained.    Na  7  oontaina  potaaaa  as  well  aa  baryta.    Na  6  ia  anhydrooa. 

B3.  yielda  water,  eiyea  a  violet  color  to  borax,  and  ii  completely  eoluUa  in  uimiatic 
acid,  excepting  a  snuul  quantity  of  ailica,  affording  chlorine. 

Thia  ia  ooe  of  the  most  generally  diflbsed  orea  of  manganeae.  It  fteqiwtlyoeeiga 
in  alternating layeraof  diflSrent  thickneia,  with  pyrohiaite.  It  oecora in botiyiDidal  md 
atalactttic  ahapes,  in  Devonahire  and  Cornwall;  at  Ihlefeld,  in  the  Harti ;  aJaoinT* 
Saxony,  Ac 

Thia  species  occurs  in  mammillary  and  botryddal  masses,  at  Chittenden, 
and  Brandon,  Vt 

Tlie  name  pailomelane  is  deriyed  from  V^W,  smoo^A  or  nakedy  laXms,  biaek^  and  WM 
given  it  on  account  of  its  smooth  botryoidal  forms  and  black  color. 

VARVACITE,  R  PhiUipB, 

Occurs  in  thin  plates  and  fibres,  often  radiating ;  and  in  pseudo- 
morphs  after  scalenohedrons  of  calc  spar ;  also  in  prisms,  M :  M= 
99^  36',  Breithaupt. 

H.=2'5— 3.  G. =4*283 — 4*623,  Lustre  submetailic.  Color 
steel-gray,  iron-black.    Streak  black.    Opaque. 

Ccmpontion, — Analysis  by  R.  Phillips ;  Manganese  68*8,  oxygen  81*7,  water  6 ;  from 
Warwickshire. 

By  Duflos;  ]Iibi81'406,  O  \%'4n,  &6186 ;  from  Ihlefeld. 

Probably  not  a  pure  chemical  compound. 

It  occurs  in  the  county  of  Warwick,  whence  the  name  Yarradte.  It  ha«  alao  Ktoi 
obaerved  at  Ihlefeld,  in  the  Harti. 

NBWKIREITE. 

Occurs  in  small  needles,  under  the  microscope  apparently  ree- 
tangular  prisms. 

H.=3 — 3*5.  6.=3'824.  Lustre  metallic,  splendent.  Color 
a  brilliant  black.    Opaque.    Rather  sectile. 

Compontion, — ^According  to  Mnir,  (Thorn.  Min.  i,  609) : 

Stn  56*80,  9e  40  86,  1£L  6*70=108*86. 

Forms  a  coating  on  red  Hematite  at  Newkirchen,  in  Alsace. 

OBEDNERITE,  i2aiyim«2s60ry.   Mangankupferoiyd,  Hau»,   Mangankupferen,  C^wftMr. 

Monoclinic.  Foliated  crystalline.  Cleavage  very  perfect  in  one 
direction ;  less  distinct  in  two  directions  obliquely  inclined  to  one 
another.  H.=4'6.  G.=4-9 — 5.  Lustre  metallic.  Color  iron-black 
to  steel-gray.    Streak  black,  brownish. 

CompowtUm, — (fia,  Cn^'  8n'=0xyd  of  copper  42*86,  oxyd  of  manganese  68*16 ;  bui 
often  mixed  with  ozyd  ot  manganflse.  Analysis:  1,  Credber,  (Pogg.  Ixziv,  666);  8-6, 
Rammelsbeiig,  (Pogg.  Isdv,  669) : 

]ELn      Sin      On     &i    Ca    fi      0 

1.  Friederidiarode,   22*96  81*26  4218  0*62  0*68  026 gangoe  0*68=98*86,  Cred 

2.  «  62*66 40*66  1*48 6*78=100*46,  Bamm. 

a.  «  51^ 4(H)2  1-04 vmd^trminid,  Ramm. 

4.  "  64*72 84-66  2*71 6*61=98*69,  Ramm. 

6.  ••  66-29 82*86  8*08  0^6 8'68=99*06,  Ramm. 

6.  «  64-24 98-78  8-01 8-88=98*81,  RMinm 
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RK  Aims  only  on  tluii  edget  wliaa  itfof^yhMtfld.  With  borax  gives  a  doll  violei 
color,  and  with  ialt  of  phoflpnorns  a  green  glan. 

From  Frederkhsrode,  with  yolborthite,  malachite  and  manganese  ore&  Bam- 
melsbeis  obserret  that  this  ore  is  the  souroe  undoubtedly  of  the  cupreoos  manganese, 
a  seeonuiry  product 

WAD.  EARTHY  COBALT.  CUPREOUS  HAK0A1^ES&  Earthy  Manffanesa 
Beg  Manganese.  Manganschaum.  Groroilite.  Sohaumartiger  Wad-Oraphit,  M, 
— fedkobold.  Schwaner  Erdkobalt,  i/ai<i  Cobalt  Oxid^  Nour,  JST.  Asbolan,  .Brti^. 
Kakochlor,  BreiL — Kupfermanganers.    Lampadite. 

The  manganese  ores  here  included  occur  in  amorphous  and  reni- 
farm  masses,  either  earthy  or  compact,  and  sometimes  inorusting 
or  as  stains.  They  are  mixtures  of  different  oxyds  and  cannot  bo 
considered  chemical  compounds  or  distinct  mineral  species. 

H.=0*5 — 3*5.  G.=d — 3*7 ;  often  loosely  aggregated  and  feeling 
very  light  to  the  hands.    Color  dull  black,  bluish  or  brownish  black. 


ComfHmtion, — Rammelsberg  considers  them  related  essentially  to  Psilomdane 
the  formula  R]Stn4-fi  (or  ^*),  but  mixed  with  other  ingredients. 

Wad  cft  Boj§f  Manganese  consiBts  mainly  of  oxyds  of  manganese  and  water,  with 
•ome  oxyd  of  iron,  and  often  silica,  alumina,  lime  or  baryta.  GioroLiite  is  a  yariety  of 
it,  firom  Ororoi  in  Mayenne,  France. 

CStpT€(m9  Manganese  (Kupfermanganers)  contains,  besides  hydrous  oxyds  of  manga- 
neaa^  14  to  26  per  cent  of  black  oxyd  (A  copper,  and  4  to  18  per  cent  of  oocyd  of  eo- 
balt,  with  various  impurities    G.=8*l — 8*S. 

JPdokoHiU  is  a  yanety  of  cupreous  maMmese,  haying  a  liyer  brown  streak ;  HlssS  ; 
G.=:2-667. 

Earthjf  Cobalt  is  a  wad  in  which  oxyd  of  cobalt  sometimes  amounts  to  8S  per  c&aL 

Analyses:  1,  Klaproth,  (Beit  iii,  811);  2,  8,  Turner,  (Edmb.  J.  8eL  N.  a,  ii,  218); 
4^  6,  Bcorthier,  J  Ann.  Oh.  Phys.  li  19) ;  6,  Wackenroder,  (Kastn.  Arehiy  xiii,  808,  adr, 
257) ;  7,  Scheffler,  (Arch.  d.  Pharm.  xxxy,  260);  8,  Rammelsberg,  (Pogg.  bdi,  157);  9, 
Igekrtrdm,  (JahresK  xxv,  842) ;  10, 11,  Beok,  (Rep.  Min.  N.  T.,  pi  65);  18,  Berthier ;  18, 
Klaproth,  (Beit  ii,  808);  14,  Ddbereiner,  (GUU  Ann.  Ixyii,  888);  15,  Rammelsborg, 
(Pogg.  Uy,  661);  16,  Kersteo,  (Schw.  J.  Ixyi,  1) ;  17,  Rammelsberg,  (Pogg.  liy,  546); 
18,  Bottger,(ib.) 

L   Wad, 

iSbi     Sn      0       9e    &i     Co    Cu     fi 

1.  Clausthal,  68-         6*6     ID 17-6,Si8-0, 010,  Klaproth. 

2.  Deyonshire,  7912        882    1*4 10-66=100,  Turner. 

8.  Derbyshire,  88-59  62-84  6*4 10*29,  insoL  2-74=1 09*86,  T. 

4.  Vicdessos,  698  11*7 12*4, Xl 7 •0=1001>,  Berthier. 

5.  GroroUiU,  62*4  12*8      6-0 16 -8,  day,  8*0=1 00,  Berthier. 

6.  Baden,  82*78  9-38 4*0  81*88,fbl2-884*b8-0,<BeO*88, 

5iO-18,  quarts  2-60,  W. 

7.  Dmenau,         66*6    121       1-0    81 9-8,  Bi  2-5=1  (K),  Scheffler. 

8.  Rfibeland,       6760 18*48    1-01  0*86 10-80,Bi 0-47, Ca 4*22, t8-6d 

=100,  Ramm. 

9.  Westgothland, 82*61  0*77 5*58,Bi  1*48,  Si  6*80, 6a  1*91, 

]j[g  0-69=99*21,  Iglst 
la  HillsdaleJ^.Y. 68*60 16*75 1150,  meoL  8*25=100,  Beck, 

11.  Austarlita,  **  68-60 '22*00 1700, insoL 2-50=100, Bwsk. 

12.  Siegen,  68*6   10^      5-7 12-9  (with  loss),Xl  10-7, 

quarts  1^  Berthier. 

IL  Earthy  (khait 

18.  Oberlaunt%    160 ItH*  0-8  17-0,5i24-8,Sl2O-4ssS7^K. 

14.  Oamsdort;        81-21  6-78 82-05 22*90s=92-94,  DdbanfaME. 

16.        **  40O5  — <-    9-47  4-56  0-50  19^45  485  21*84, £:0-87=99-M,B|HBm. 

•  Witks«yd«r 
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Ibfti       0      9e&iCoCafi 

IC  ScUafchmnU, 7410 0-lS 4*80  SO-IOl  Bi  O^gypHB  1-OSs 

lOMlKMta. 

n.CaoMdori;         49^  8-91  4-70   l-«4  0^9^  14-67  U'U.lfm^tm,  KM8,  S 

2^4  Ck  »15c=1011M.  R. 

1&        *  Sm 9-14   1-88    1-70  0-14^  16-86  16-94,   t  0«6  Gft  M6= 

lOTHBOl. 

k  wtt«f4«ri 


Hie  IbUowmg  fomnlM  bftre  been  raggvited  kr  wrend  of  llie  abof«  rmlte : 
Voi  6^Sq  H=-Sii  88-17.  fi  16-88. 

7  nd  8.— (Sd,  fia.  fim  ft)  Aa'+lfi.  mond  with  fin  (JSmmlX 
toPaikBwkne     For  Na  8.  2  SQ«-|-8fi,  .Sfix 
9.~9^  Hy+K  Smmbery. 
14w— (^8D>f6fil 

1&— (Co,  Ca)  Sbi*+4H  mixed  with  fin— or  neer  Pkilomebne, 
16^-fin-l-2A,  mixed  with  Co,  JTenteik— CaHn'+aSQ  A*,  JBrrz.— <r  CdSbH* 

+a8n*A*. 

17, 1& — ^ftfin'+2H,  JUmwL  ;  but  mixed  with  some  hrown  iron  on,  osyd  of  MMh 
ganeee  and  other  impnritieiL  This  ii  the  general  fonnok  given  by  Bamrnfrlabwy  iir 
fhe  abore  mineraU 


Hie  abore  orea  are  eridcntly  reeoHe  of  iStat  deeompootion  of  odier  me  fiaillj  of 
osyda,  and  parti  j  of  manganeeian  carbonatea.  Thej  oocar  at  the  localitieB  above  men- 
tiooed,  and  numy  other  plaoes.  Wad  or  Bog  manganese  is  afaimdaot  in  the  eomliei  of 
Oolmnbia  and  Dochess,  N.  T.,  at  Austerlitx,  Canaan  Centre  and  elsewhere,  when  ii 
oocon  as  a  marsh  deposit,  and  aooording  to  Mather  has  proceeded  from  the  deeuuipm- 
tion  of  brown  spar;  m  the  southwest  part  of  Martinsborg,  Lewis  OoL,  in  a  Bwampi  Tliefe 
are  large  deposits  of  this  bqg  manganese  at  Blue  Hill  &j,  IXirer,  and  other  plaeea  in 

Earthj  Cobalt  oocnrs  with  cobah  pnrrites  at  Riechelsdorf  in  Hesse,  Saalfeld  in  Tlm- 
ringia,  at  Nertschinsk  in  Siberia ;  at  Alderl j  Edge,  in  Cheshire.  Abundant  at  Ifine  La 
Mott,  Miasoori,  containing  100  per  cent  of  oxyd  of  ooibalt.  and  also  near  Silver  Bh^ 
Sooth  Carolina,  aflbrdin^  24  per  cent,  of  oxyd  of  cobalt  to  76  of  oxyd  of  mawy^f^ 

Capreoos  manganese  is  foimd  at  Schlackenwald,  and  at  Camsdorf'near  Saalldd. 

Fdokonite  is  from  Chili,  where  it  occurs  with  Cfarysooolla,  (Richter,  Pogg.  xxi,  691 ; 
Kersten,  Scbw.  J.  bnri,  7). 


3.  Silicates. 

LUtof  Speeiet, 

RHODOSfiTS,  Isomorphous  with  Augite, 
TiPH&ORK,  Isomorphous  with  Chrysolite, 

A  Kack  silicate,  aooording  to  Klaproth, 

fin»5i« 
fin*SL 
(»e,fin)*ai 
fin*Bi+sA. 

BHODOKITE,  Btud.  Manganese  Spar.  BisOicate  of  Ma^ese,  T^omsofi.  BotfMT 
MangankieaeL  Kieselmangaa  Fhouzite,  Dumenil.  Allagite.  Comeoos  Mbubhmml 
Boatamtte^  Biromffn^  Fowloite.  Maroeline,  Beud.   Opeimose,  Bevtd.  Dyasmto^lTeWI. 


Monoclinic.  M  :  M=87^  6',  as  in  Augite,  P  on  the  axis  74^. 
ClemTage  perfect  parallel  with  M ;  less  perfect  parallel  with  P ;  also 
massiye. 

H.«5-5— 6*5.  G.=8-4— 3*68;  8-612,  Langbanshytta;  3-634,  Si-^ 
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beria;  8*68,  Stirling.  Lustre  vitreous.  Streak  white.  Color 
Uffht  brownish-red,  flesh-red,  sometimes  greenish,  or  yellowish, 
when  impure.  Transparent — opaque.  Fracture  conchoidal — ^un- 
even.   Brittle. 

FMerite  ii  the  qntaUiied  Rhodonite  of  Franklin,  N.  J.;  it  is  often  black  ezter- 
naUj  from  alteration. 

PhoHtnte  is  a  mixture  of  Rhodonite  and  carbonate  of  manganese.  MairotUne  (from 
81  Marcel)  is  an  impure  ulicate  into  which  the  Rhodonite  changes  on  exposure.  Bub- 
immiU,  from  Mexico,  nas  a  grayish-red  color,  and  at  times  a  somewhat  fibrous  textmw ;  it 
f«^n«  mi^  lime.  AlU^iU  has  a  ffreenish-^y  color,  yeiging  towards  black,  and  ia 
aomewhat  fibrous,  resemblmg  altered  bustamita 

OpmmoM  of  Beudant,  from  Franklin,  N.  J.,  is  the  fowlerite  partially  altered. 

Tne  dyuniU  of  Eobell,  is  fhnn  the  same  region  and  of  similar  character.  Thomson's 
ioialYsis  of  fowlerite  (Ann.  Lye  N.  T.,  iii,  28)  is  from  a  partially  altered  specimen  of 


411) ;  5,  Ebebnen,  (loc.  cit) ;  6, 7,  Hermann,  (J.  f.  pr.  Chem  xlyii,  6, 8);  8,  A. Sdilieper, 
(priVate  communication): 

Si        iSbi 
1.  Lingbanshytta,  48*00    49*04 

5.  AlgMTB,  45-49     89*46 
8.  81  Marcel,         46*87 
4.  Buttamiie,         48*90 

6.  *•  44*46 
6.  8t]rling,  N.  J.,  46*48 


47*88 
86*06 
26*96 
81*62 


7.  Cummington, 


48*91     46*74 
61*21     42*66 


Oa 

8*12 
4*66 
6-48 
14*67 
14*48 
4*60 

2*86 
2*98 


1-699. 


Jtg  ^e 

0*22  — =100*88,  BeraettuB. 

2-60  6*42=98*68,  Ebelmen ;  Q.: 

^=99-28,  Ebelmen. 

0-81=100-84,  Dumas;  G.=8*12— 8*86. 

0*64  1*16,  6ii  0 12*27=99*90,  Ebehnen. 

8-09  7*28,  2n  6*86,  ign.   1-00=99*67,  Her- 
mann.   0.^:8-68. 

2-00  traee=lOO,  Hermann.    0.=8*42b 
trace     4*84=101*18, 8chlieper. 


In  Hermann's  analysis  the  oxygen  of  the  protoxyds  is  to  that  of  the  silica  as  11*86  to 
26*88 ;  and  in  Schlieper's  as  11*86  to  26*6 :  the  former  giyes  the  ratio  4  *.  8^ ;  the  latter 
4  to  9,  characteristic  of  Hornblende.  Through  much  of  the  ore,  silica  is  distributed  at 
times  in  yisible  points  or  grains,  and  it  is  probable,  as  Schlieper  states,  that  the  excess 
of  silica  which  makes  the  constitution  that  of  hornblende  rather  than  augite,  is  at- 
tributable to  this,  a  mechanical  source.  If  the  mingled  silica  bears  any  proportion  to 
the  invisible  carbonates,  we  need  no  other  explanation. 

Schlieper  foxmdhis  specimen  (one  fumished  by  the  author  and  seemingly  pure) 
to  consist  partly  of  carbonate  of  man^fanese  and  other  bases.  By  digestion  m  ooooen- 
trated  muriatic  add,  the  soluble  portion  of  the  mineral  separates ;  he  thus  obtained 
in  one  hundred  parts  90*15  of  the  silicate  of  manganese,  and  9*85  soluble  portion. 
The  soluble  portion  afforded  on  analysis, 

]Iibi 050-62,     t*eC8*60     Ca 0  87*17,      HgCiU,     &  and  loss  1*27=100. 

The  presence  of  carbonic  acid  in  this  mineral  had  been  preriously  observed  by  Plot 
Hitchcock,  who  states  that  he  found  10  per  cenl  in  one  specimen. 

BJB.  becomes  dark  brown,  and  melts  to  a  reddish-brown  glassy  fflobule ;  with  the 
fluxes  gives  the  reaction  of  manganese.  In  powder,  partly  masolved  in  muriatic  add, 
and  the  insoluble  part  becomes  of  a  white  coLor.  Danens  on  exposure  to  Uie  air,  and 
often  nearly  black. 

Hie  foreign  variety  on  which  this  spedes  was  first  instituted,  occurs  at  Lingbaa- 
ahytto,  near  Fhillipstadt  in  Sweden,  in  iron  ore  beds,  in  broad  folia,  and  also  granular 
inassive ;  also  at  Elbingerode,  in  the  Harts ;  in  the  district  of  Ekatherinenburg,  in  Sibe- 
ria ;  withffraj  copper  ore  at  Kapnik,  in  Transylvania. 

The  fowlente  is  found  at  the  Franklin  Furnace,  Hamburgh,  N.  J.,  in  gramdar  Ume- 
stoae  with  magnetic  iron,  fiankUnite,  and  garnet ;  also  at  Stirling,  N.  J. 

Occurs  in  boulders  in  the  town  of  Oumminffton,  Masa,  and  some  of  the  neighboring 
towns,  and  has  been  observed  also  in  Warwiix,  of  the  same  State,  on  the  oUmr  Me  v£ 
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the  Oosnectieitt  Alio  in  an  eztendre  bed  on  Osgood's  Fmi,  Blott  Wi  Baj,  IUIm; 
in  Irasbinsh  and  CoTentry,  Vt ;  omt  Winohetier  and  Hittidnle,  N.  H.  An  tte  hauk 
Stirling,  ifew  Jenej,  gave  Thomaon  the  angle  128<>  80',  whidi  is  near  tba  aqgle  of 
hornblende,  but  we  have  not  been  aUe  to  Terify  the  resolt  Thomioti'a  analjfda  of 
thia  ore,  if  correct,  would  make  it  a  manganese  augite  or  Rhodonite^  (Uln.  i,  6li% 

5i  4S'40  An  60-12  te  6-76=s99-88L 

And  this  seta  aside  his  meaanrementa,  or  at  least  throws  doobt  upon  them.  Hie  fMOid 
the  spedfiegraTity  8*586. 

A  roae-eolored  ore  from  Kapnik,  m  concretionary  forms  afforded  Bnadea,  ftj^'lft 
An  41-88,  te  1-00,  Si  1*34,  tL  8*00.  and  it  haa  been  considered  »  triailioato  MftBL 
G.=2*8.  Its  purity  is  denied  by  Dufr^noy,  who  attribntes  pert  of  the  silica  to  the  qearte 
with  which  it  is  associated. 

Mangan-Amfhiboli,  Hermann,  (J.  fl  pr.  Chem.  zlvii,  71  Hermann  separmtea  from 
Bhodonite  the  Cummington  Manganese  spar  mider  the  idea  that  it  is  a  hornblende, 
and  not  a  manganese  angite.    He  miites  with  it  Thomson's  Stirling  or& 

TEPHROITE,  BrtUkaupL 

Massive  granular. 

H.=6.  6.=4 — 4*12.  Color  ash-gray.  Streak  pale-graj. 
Darkens,  on  exposure,  to  brown  and  black. 

CoMpo«tiiofi.r-]SLa'5i=SiUoa  80*16,  protoxyd  of  mangancne  69*86.  Analyeee:  1» 
Thomson,  (Vim.  i,  614) ;  2,  Rcmmelsberg,  (Pegg,lzii  146): 

1.  Franklin,       Si  29*64       ISn  66*60       9e  0*92,  Moisture  2*^0=99*86,  Thomaon. 

2.  Sparta,  28*66  68*88        t'e  2*92=100*46,  Bammeisberg. 

RB.  fuses  easily  to  a  black  scoria.  Qelatinises  perfectly  in  muriatic  acid  withooterol- 
▼ing  chlorine. 

^m  Stirling,  N.  J.,  with  franklmite,  and  at  Sparta.  Una  species  has  the  general 
fonnuU  of  a  chrysolite. 

A  black  nUcate  of  numganete  from  Klappenid,  Dalecarlia,  aflorded  Klaproth,  (Biit 
ir.  187), 

5i  26*0.        fin  66*8,        fi  13*00=93*8 ; 

for  which  Berzelius  reckons  the  formula  fin'  Si-j-Slt,  agreeing  with  the  Tephroite, 
excepting  the  percentage  of  water.  Klaproth  obtained  60  per  cent  of  An  fib,  whence 
the  fUx>Te  is  deduced.  It  has  an  iron-black  color,  submetaUic  lustre,  and  yeIlowisb> 
brown  streak. 

KNEBELITE. 

Massive,  with  an  uneven  and  cellular  surface,  and  quite  hard. 
G.=3'71.     Lustre  glistening.    Color  grav,  spotted  dirty-white, 
red,  brown,  and  green.    Opaque.   Brittle,    f^racture  subconchoidal. 

Composition. — (l^e,  Sh)*  3i,  ^e  and  "Oxi  being  in  ec^ual  proportions.  Analysis  bj 
Ddberemer,  (Schw.  J.  xxi,  49) ;  Silica  82-6,  protoxyd  of  u-on  82,  protoxyd  of  manganese 
36.    Unaltered  alone  before  the  blowpipe.    Fuses  with  borax  to  a  dark  oUYe-ffreen  peerL 

LoofUity  unknown.    It  was  named  by  Dobereiner  in  honor  of  'Mbjot  von  njiebeL 
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4.  Carbonates  and  Phosphates. 

LUt  of  Speeiet, 

DiAixooiTB, — iMXDUMphouB  with  caldte  and  spathic  iron,  An  C. 

Manoanogalgiti,    *'  **     arragonite,  (ftn,  ^e,  Ca,  &g)  G. 

Tezflits,  (fin,  t^y  P. 

ZwmuR, — IsomorphouB  with  apatite  t  8  (^e,  fin)'  l^+^o  F. 

HumiAULiTE,  (fin,  fe)*  !P*+8fi. 

DIALLOOITE,  ^tfud    Carbonate  of  Manganese.    Brown  Spar,  tn /Mitt.    Red  Manga- 

neae.    ManganBpath. 

Rhombohedral,  R  :  R=106O  61' ;  107°  20'.  Levy  and  Breithaupt. 
Form  like  fig.  119,  pi.  2.  Cleavage  rhombohedrsd,  perfect.  A&o 
globular  and  botryoidal,  having  a  columnar  structure,  sometimes 
mdistinct.     Also  granular  massive  ;  occasionally  impalpable. 

H.=3'5— 4*5.  G.=3'592,  van  from  Kapnik.  Lustre  vitreous 
inclining  to  pearly.  Color  shades  of  rose-red ;  brownish.  Stredi 
white.     Translucent — subtranslucent.     Fracture  uneven.    Brittle. 

OompoiUion. — ^finC=Manj7anefle  61*78,  carbonic  add  88*27  ;  or  coming  under  the  geoe- 
ral  fiMrmula(fin,  Ca,  ^e,  fig)  0.  Analyses :  1,  Berthier,  (Ann.  d.  Mines,  vi,  698) ;  2, 8, 4, 
Stromeyer,  (Oott  gel  Anz.  1888,  p.  1081) ;  5,  Kersten,  (J.  I  pr.  Ch.  xxzvii,  168);  6,  7, 
K  Kane,  (PhiL  Mi^.  Jan.  1848) : 

finC      ^eC      CaC    figC 

1.  Freiberg,      822  78  89        16    =100,  Berthier. 

2.  "             78*708      5-756     18080    7-266,  fl  0-046=«9-840,  Strom. 
8.  Kapnik,       89914      6051     8804,  "  0-436=99*700,  Strom. 

4.  Nagyag,       86-641      10-681     2481,  "  0-810=99968,  Strom. 

5.  Vo^beig, 81-42        810      1081      4*28, £[  0-88=9944,  Kersten.    G.»8'56S. 

6.  Ireland,       74*66      16*01        trace      clay  and  sand  0-88,  organic  matters  and  loss 

1011=100,  Kaneu 

7.  **  79-94      11*04        2*48      day  and  sand  0-87,  organic  matters  and  losa 

6-22=100,  Kane. 

RR  dianges  to  gray,  brown,  and  Uadc,  and  decrepitates  strongly ;  infusible  alone. 
With  glass  of  borax  fuses  readily  to  a  violet-blue  bead.  Effervesces  strongly  with  warm 
nitric  or  muriatic  acid.  On  exposure  to  the  air,  changes  to  brown,  and  some  bright  roae- 
red  varieties  become  paler. 

Diallog^te  occurs  commonly  in  veins  along  with  ores  of  silver,  lead,  and  copper,  and 
with  other  ores  of  manganese. 

It  is  not  uncommon  in  the  Saxon  mines ;  it  occurs  also  at  Nagyag  and  Kapnik  in  Tran- 
■ffylvania,  near  Elbingerode  in  the  Hartz,  Ac  At  Glendree,  in  County  Clare,  Ireland,  it 
nnna  a  layer,  two  inches  thick  below  a  bog,  and  has  a  y  eUowiah-grayoolor,  (analyses  6, 7). 

It  has  been  observed  in  a  pulverulent  form,  coating  triplite,  at  Washington,  Cooa,  on 
the  land  of  Joel  Camp. 

WuERiTB. — This  is  a  hydrated  carbonate  of  manganese,  considered  a  variety  of  diallo- 
gite.    It  is  from  Qonzen,  near  Sargans  in  Switzerland. 
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In  rhombic  prisms  like  Arragonite,  and  closely  related  to  that 
species. 

CampatUum^—SuDit  geoflfal   fbnniiU  as  Dudlogite.    Analyns  bj   lUiiiuigitiwig. 
(Pdgg.  Izriii,  611): 

finC  67-48,        teCs-i^,        CaC  18-81,        ftg  C  9-97=99-48. 
Rtxn  Sdiemnitz. 

TRIPLITE.    Ferraginoiis  Phosphate  of  ManganeM.    Eisenpecben,  (in  pwi^  W. 

PHdijIroo  Ore. 

Trimetric.  Imperfectly  crystalline.  Cleavage  in  three  direc- 
tions perpendicular  to  each  other,  one  the  most  distinct. 

H.=5— 5*5.  G. =3*439 — 3-776.  Lustre  resinous,  inclining  to 
adamantine.  Color  brown  or  blackish-brown.  Streak  yellowiah- 
gray.    Subtranslucent--opaque.    Fracture  small  conchoidal. 

ComponHon. — (]iilj[i,^e)*P=Fbo6phoric  add  88*51,  protozyd  of  iron  82*99,  pnioarfdof 
manganwifi  88*50=100.     Analysis  bj  Benelins,  (Schir.  J.  zxTii,70): 


^82*8,  Sn82  6,  teZl%  Ca'P  8*2=100*5. 

EB.  foses  easOy  to  a  Uack    eooria.    Dissolves  readily  in  nitric  add,  wHlwai  < 
Tescence.    With  borax  gives  a  glass  colored  with  manganese. 

Oocora  at  Limoges  in  France,  in  a  vein  of  quartz  in  granite,  aooompanied  by  apatite. 

ZWIESELITE,  Breit.    Phosphate  of  Iron  and  Manganese.    Eisenapatit,  J^tekB. 

Hexagonal  ?  Supposed  to  be  isomorphous  with  Apatite.  Occurs 
in  crystalline  masses.  Cleavage  distinct  in  three  directions^  but 
imperfect. 

H.=6.  G.=3'97.  Lustre  greasy,  color  clove-brown.  Streaik 
grayish-white.    Fracture  uneven  or  imperfect  conchoidal. 

Owi/MMt/toti.— 8(J'e,lIbi)'P+FeF,  or  analogous  to  that  of  apatite.  Analyai  hw 
Fnchi,  (J.  £  pr.  Ch.  xviii,  499): 

1^86*60,  t'e  85-44,  iKn  20*84,  F  818,  Fe4-78,  S  0^8L 

BlB.  decrepitates  and  finally  melts  to  a  bluish-black  glass,  attiacted  bf  the  mi^Mi. 
Thia  mnieial  was  met  with  near  Zwiesel  in  Bavaria,  imbedded  in  granite. 

HUREAIJLITE,  Vaitgtidin,  Ann.  GhiuL  Ph.  zzx,  802. 

Monoclinic.  In  oblique  rhombic  prisms,  with  the  lateral  solid 
angles  deeply  replaced.  M  :  M=117°  30',  P  :  M=10l°  12' ;  a:a 
=88°.     M:a=116°56'.    Cleavage  none. 

H.=5.    G.=2*27.     Lustre  vitreous  or  resinous.    Color 


yellow,  a  little  lighter  than  the  color  of  hyacinth-red.      Trans- 
lucent. 


OMRpoti/iofi.— (fftD+|f'e)*!P"+8fi.  AiialyBis  bj  Dafr^iKrf,  (Ann.  Oh.  Fhyt.  zli, 
887): 

1^  88*00,  j^e  11*10,  ifCn  82*80,  tL  18*00=99*95. 

B3.  Tery  fiiaible  to  a  black  globule  with  a  metallic  lustre.  In  a  matrass  yields  water. 
Insolnble  in  acids. 

Ocenrs  in  minute  crystals,  oocopying  small  reins  or  geodes  in  granite,  near  lim^ges  in 
the  Oommone  of  Hareauz,  whence  its  name. 

Hnreaulite  resembles  siroon  in  color,  but  is  readily  distinguished  by  the  irregular  form 
of  its  crystals  and  its  inferior  hardness. 


VIII.  COBALT  AND  NICKEL 

The  metals  cobalt  and  nickel  do  not  occur  native.  They  are  usually  in 
combination  with  arsenic  or  sulphur,  and  sometimes  also  with  antimony 
tnd  bismuth  ;  and  as  oxyds  they  are  found  combined  with  sulphuric  and 
arsenic  acids,  and  rarely  with  carbonic  acid.  The  uncombined  oxyds 
are  not  found  excepting  in  an  impure  earthy  state,  and  in  this  respect  the 
metals  are  very  unlike  iron  and  manganese. 

Cobalt,  when  pure,  is  a  brittle  reddish- white  metal;  G.=:8'53.  Nickel 
is  white  and  malleable  ;    G.=:8'27. 

1.  Sulphurets,  Arseniurets^  Antimoniurets. 

Among  the  following  species  there  are  many  cases  of  isomorphism,  and 
also  of  dimorphism ;  and  if  we  include  the  corresponding  compounds  of 
the  allied  metals,  many  instances  of  trimorphism  may  be  pointed  out. 
The  sulphurets  and  arseniurets  have  been  considered  isomorphous  by 
Frankenheim.  Although  this  view  seems  incorrect,  as  shown  by  G.  Rose, 
still  there  is  an  interesting  parallelism  between  the  groups.  The  analo- 
gous compounds  RS"  and  RAs",  if  the  atomic  weight  of  arsenic  is  halved, 
(or  R  S"  and  R^  As",  if  not  halved,  as  adopted  in  the  following  pages),  have 
a  certain  degree  of  relation  in  crystallization.  The  following  table  exhib- 
its the  groups  of  isomorphs  that  occur  among  these  species,  and  also  the 
cases  of  dimorphism.  The  species  of  any  group,  a,  6,  or  c,  are  isomor- 
phous ;  and  under  any  general  division,  I,  II,  &c.,  the  species  in  the  group 
a,  are  dimorphous  with  those  of  5,  or  trimorphous  with  those  of  b  and  e. 
We  add  in  a  second  parallel  column,  for  comparison,  the  corresponding 
compounds  of  other  metals.  The  system  of  crystallization  is  indicated  by 
Roman  numerals.* 


*  L  Monometric  system.  IV.  Monoclinic  system. 

IL  Dimetric  system.  V.  Tridinic  system, 

in.  Trimetric  system.  VL  Hazagooal  or  Bhombohedral  system. 
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A.  Cobalt  and  NUkel. 

R  Xtfod;  Coi»0r,  fit/iwr, 

Zinc 

linm,  Mm^mmne, 

I. 

I. 

c  [Syepooriie, 

CoS. 

a.  (Galena,  I, 

Pba 

Cnproplumbite, 

(eii,Fb)a 

Erubeecite,!, 

(6ii,Fb)a 

Manganblende,  I, 

lfn& 

Blende,  I, 

Zna 

Vitreous  silyer,  I, 

Aga 

ClausthaUte,  I, 

PbSe. 

Selensilyer,  I, 

AgSe. 

[Rionite,  t 

ZnSe. 

b.  IfilleritA,  YI, 

NiS. 

b.  Greenockite,  Yl, 

cda 

Cinnabar,  YI, 

Hga 

[Onofrite, 

Hg(8e,S). 

Magnetic  Pyrites,  YI, 

FeSt    (FeVI). 

c.  Stromejerite,  111, 

(Ag.€o)a 

Copper  Qlanoe,  III, 

(en)  a 

Eucairite, 

(eu.Ag)Sfc 

Bertelianite, 

^Se. 

IL 

IL 

a.  Copper  Nickel,  VI, 

Ni'As. 

[Kaneite,  t 

lfn*A& 

Breithauptiie,  VI, 

Ni'SK 

IIL 

m. 

c  Smaltioe,  I, 

Co  As. 

a.  [Tellaric  Lead,  It 

PblV 

BMnmelibergite,  I, 

NlAs. 

b.  OhloutthHe.  Ill, 

NiAs. 

b.  Leooopynte,  III, 

FeAiL 

lY. 
«.  OdbdtiDe,  I,  CoS*+Oo  As. 

Kk&el  Qlanoe,  I,        NiS*+NiAs. 
nnmaDiilte,  I,  KiS*+Ni (Sb,  As). 

k  eiuoodot,  m,  CoS*+(Co,Fe)  As.  1 6.  Mispickel,  III, 


IV. 


FeS'+V^AiL 


Baridw  the  above,  there  are  also 

1.  Orm  if  Oob<at  and NUkel.'-'Y.  UnnjBite,  i,  Co'S',  or  Co*S^— VL  SkuttaniiBliL ^ 
0^  Aj^^YJL  Flaoodine,  it,  Ki«  a— VIIL  Bismuth  Nickel,  i. 


.  i.  Orm  cf  Unm,  Omn,  stow— IX.  Copp 
flig^,  Hanente,  i,  MnS*.— 6.  Marcasite,  m, 
•iPA&— Xn.  0.  AntimoDial  Sflyer,  Ag^K 
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STEPOORITE,  Nieol,     Subrolphiiret  of  Oobalt^  MiddUton.    KobaHtnlfivst^  Ramm 

Massive,  disseminated  in  grains  or  veins. 

6. =5*45.    Color  steel-gray,  inclining  to  yellow. 


GMiipMilum.--Oo  S=:Siilphur  86*24,  cobalt  64*76.  AnfllytiB  by  Middletoii,  (PhiL 
Mag.  [8j,Z3mii,862): 

Sulphur  86*86,  Cobalt  64-64=100. 

From  Sjepoor,  near  Rajpootaoah  in  North  West  India,  irhere  it  ooeun  in  anoient 
adiats  with  magnetic  pyritea  It  is  employed  bj  the  Indian  jewelers  to  give  a  roaaeolor 
to  gold. 

mLLERITE,  Said.   OapUlarr  Pnitet.   Sulphuret  of  ITickeL  Haarkies,  SchwefelnidML 

Nickel  SuUM,  Xnry.    Nickel  Natii;  if. 

Rhombohedral,  R  :  R=144^  8',  Miller.  Cleavage  rhombohedral, 
perfect.     Usually  in  delicate  capillary  crystallizations. 

H.=:8 — 8-6.     G.=5-26 — 5*65.     Lustre  metallic.     Color  brass- 


yellow,  inclining  to  bronze-yellow,  with  a  gray  iridescent  tarnish. 
Brittle. 

OMipott/toA.— Ni  S=Sulphur  85*68,  nickel  64'8'i.  Analyses:  1,  Arfvedsoo,  (K.  Y. 
Ac.  H.  18S2,  467) ;  2,  Rammelsbeig.  (Ist  Supp.  67) : 

1.  S  84*26        Ni  64'86=98-61,  Arfvedson. 

S.  Saalfeld,    **  86*79         -*  61*84,  Cu  114,  Fe  1*78=100,  Rammelsberg.    O.  6*66. 

RB.  fuses  to  a  brittle  metallic  magnetic  globule.  With  warm  nitric  add  partly  dkh 
•olved,  forming  a  gray  or  pa]e-green  solution.  Wholly  soluble  in  aqua  regia.  In  an 
open  tube  gives  sulphurous  add. 

It  occurs  in  thin  capillary  crystals  in  the  cavities,  and  among  the  crystals  of  other  min- 
erals, at  Joachimstahl  in  liohemia,  Johannffeorgenstadt  in  SuLony,  Andreasberg,  Cbm- 
wall,  and  other  places.  Near  Merthyr  T^dvil,  at  Dowlais,  it  is  found  in  regular  crystals, 
occupying  cavities  in  nodules  of  spathic  iron.  Occurs  in  delicate  capillary  crystals  with 
spathic  iron  in  crystals  at  the  Stenin^  Mine,  Antwerp,  N.  T. :  the  laigest  crystal  yet  ob- 
aerved  was  about  afifth  of  a  line  in  duuneter.  It  is  partly  in  tufts  implanted  on  spathic 
or  specular  iron,  and  in  some  cases  crystals  of  spathic  iron  are  transfixed  bj  the  needles 
of  capillary  pyrites.    (Am.  J.  Sd.  [2],  ix,  287). 

The  Sulphuret  of  ir<m  and  nickel  (Bi9enniek«lki€$  of  Scheerer)  has  the  crystallisatioii 
of  the  above,  and  the  composition,  except  that  iron  replaces  two-thirds  oi  the  mdcel. 
Analysis  gave,  (Pogg.  Iviii,  816), 

Sulphur  86*86,  Iron  40*86,  Nickel  22*28,  corresponding  to  (iNi4-|Fe)S. 

It  has  a  light  bronze-yellow  color,  and  light  bronze-brown  streak;  0.=4*6.  Occurs 
with  copper  pyrites  in  a  hornblende  rock  near  lillehammer  in  Southern  Norway. 

COPPER  NICKEL.    Arseniet  of  Nickel,  Thorn,    Kupfemickel,  W,    ArsBniknickwl,  L, 

Nickel  Arsenical,  M.    Nickelkies.    BothniekeUdes. 

Hexagonal,  and  isomorphous  with  Breithauptite.  Usually  mas- 
sive—structure nearly  impalpable ;  also  reniform  with  a  columnar 
structure  ;  also  reticulated  and  arborescent. 

H.=5— -5*5.  6.=7'38 — ^7'671.  Lustre  metallic.  Color  copper- 
red,  with  a  gray  to  blackish  tarnish.  Streak  pale  brownkh-biack. 
Opaque.     Fracture  uneven.    Brittle. 
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Compo9Uion.—l!X?  AsssAneoic  66*98,  nickel  44-02.  AimItmi:  1,  SlniiMyer,  (Odd 
gel  Anx.  1817,  204) ;  2.  FttS,  (Schw.  J.  ndi,  266) ;  8,  BerthiAr.  (Ann.  Oh.  Flnm.3diL  61)  ; 
4,  Scheerer,  (Pogg.  Ixv,  292) :  ^    — •    .  #  » 

Ab        Ni  Fe  Fb  Co       Sb      S 

1.  Riedielidorf,              64*78  44*21  0*84  0*82  0*40=99-99,  Stnm. 

2.  **                         46-42  48*90  0*84  0*66  0'80=97-02,  PfiUC 

8.  AllemoDt,  48*80  89*94  0*16    8*00  2-00=99iK),  Berlli. 

4.  Kngeroe,  G.  7*663,    64*36  44*98  0*21     Co  0*11  0*14=99-79,  SdiMr. 

An  ore  from  Balen  in  the  Pyreneee,  affiurded  Berthier, 

As  880,        Sb  27*8,        Ni  38*0,        Fe  1*4,        S  2*8,        qutfti  2*0«rlOO; 
in  which,  as  in  hU  Allemoat  ore,  part  of  the  arsenic  appears  to  be  replaced  b/  notunw. 

B.B.  on  charcoal,  it  emits  arsenical  fumes  and  fuses  to  a  white  globule,  which  dariDam 
by  exposure  to  the  air.  In  nitric  acid  it  soon  assumes  a  green  coating,  and  in  mtromvi- 
atic  acid  is  dissolved. 

Copper  nickel  accompanies  cobalt,  silver,  and  cc^per,  in  the  Saxon  mines  of  Anmb&HL 
Schneeberg,  Ac. ;  also  in  Thnringia,  Hesse,  and  Strna,  and  at  Allemont  in  Dauphinj.    E 
is  occasionally  observed  in  Cornwall,  as  at  PengeUy  and  Wheal  Chance,  and  at  thnTjfud 
hills,  Scotland. 

It  is  found  at  Chatham,  Conn.,  in  gneiss,  associated  with  smaltine. 

BRSTTH AUPTITE,  ^aui    Antimonial  Nickel   Antimooiet  of  Nickel   AntimflODkhiL 

Hexagonal.  In  thin  hexagonal  plates  ;  also  arborescent  and  dis- 
seminated. 

H. — 5'5.  G. =7*541,  Breithaupt.  Lustre  metallic,  splendent. 
Color  in  the  fresh  fracture  light  copper-red,  inclining  strongly  to 
violet.  Streak  reddish-brown.  Opaque.  Fracture  uneven — small 
subconchoidal.    Brittle.    Not  acted  on  by  the  magnet. 

Cbfnpon<um.—-Ni'Sb= Antimony  68*6,  Nickel  81*4.  Analyses:  1,  2,  StrooMyer, 
(Pogg.  xxxi.  184) : 

1.  Sb  68*784    Ni  28*946    Fe  0*866    Galena  6*487=99*983. 

2.  59*706  27*064  0*842  12*857=99-959. 

BJ3.  oo  diarooal  antimony  sublimes. 

It  was  fioimd  in  the  Andreasberff  mountains,  associated  with  calcareous  spar,  gal«ia, 
and  ffiPi^ltitM*,  bnt  the  locality  was  long  since  exhausted. 

SMALTINE.  Qray  Cobalt  Tin-white  Cobalt,  /.  Binarseniet  of  Cobalt,  Tkctn.  Tm- 
seralkies,  Brett.  Weisscr-Speiskobold,  W.  Speisskobalt,  ffaui.  and  Z.  Ckibalt 
Arsenical,  ff. 

Monometric  :  figures  1 — 10,  and  fig.  16,  plate  1 ;  also  several  of 
these  forms  in  combination.  Cleavage  octahedral,  distinct ;  also 
in  traces  parallel  to  the  faces  of  the  cube.  Also  massive  and  in 
reticulated  and  other  imitative  shapes. 

H.=5-5.  6.=6'466 — ^7*2.  Lustre  metallic.  Color  tin-white, 
inclining,  when  massive,  to  steel^ay,  sometimes  iridescent  from 
tarnish.  Streak  grayish-black.  Claque.  Fracture  granular  and 
uneven.    Brittle. 


OmpotMm  Oo  Aii-Aiwnie  71*81,  oobaH  28*19 ;  often  (Co,  Fe,  Ni)  Am.  AnalyseB: 
1.  ilmimr,  (QMt  gd.  Ans.  1817, 72);  2,  Yarrmtnpp,  (Pogg.  sr.  486);  S/Bof- 
UMBn,  (iWd.) ;  4,  KobaU;  6,  Sartorius,  (Ann.  d.  Oh.  u.  Fharm.  Ix^  278) : 


As 

Co 

Fe 

Ou 

1.  Bieciidador^ 

74-21 

20-81 

8-48 

0^16 

S.  TuDftbeig, 

«9-46 

28-44 

4*96 

8.  ScfaneebOTg, 

70-87 

18-96 

11-71 

1-89 

4. 

71-08 

9*44 

18-48 

trace 

6.  BMcheLidorf; 

78-68 

9-17 

2-24 

trace 
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Ni 

S  0^8=98-98,  Stromtgrer. 

• S  0-90=98*76,  YimAmpn,    • 

1-79  S  0-66,  K  0^)1=99*88,  liAoL 

S  trace,  Bi  1-00=99*92,  Kob. 

L4-06  S  0-94=99-94,  Stftorius. 

The  yarietiee  oootainiDflr  much  iron  hare  a  high  specific  gnmty.  Hie  last  includes 
much  Didrol  with  the  oobiut,aiid  is  therefore  intermediate  betireen  this  species  and  white 
niekeL 

KB.  OQ  charcoal  emits  copious  arsenical  Amies,  and  melts  to  a  white  brittle  metal- 
lic globule.  It  colors  borax  and  other  fluxes  blue,  and  produces  with  nitric  add,  a  jrfnk 
Mention,  depositiiig  arsenoos  acid. 

Smaltine  usually  occurs  in  veins,  accompanying  other  ores  of  cobalt  and  ores  of  silTcr 
and  copper ;  also,  in  some  instances,  with  copper  nickel  and  mispickeL 

With  stiver  and  copper  it  occurs  at  Freiberg,  Annaberg,  and  particularly  Schneebeiff 
in  Saxony;  at  Joadumstahl  in  Bohemia,  the  reticulated  varieties  are  fre^ently  found 
imbedded  in  calc  spar ;  also  at  Wheal  Spamon  in  Oomwall,  and  at  Riechelsdorf  in 
Hesse,  in  veins  in  the  copper  schist;  at  Tunaberg  in  Sweden,  Allemoat  in  Daupto^ 

At  Chatham,  Conn.,  it  occurs  in  veins  traversing  gneiss,  associated  with  mispickel  and 
oopper  niekeL 

itie  presence  of  copper  nickel,  which  is  a  very  common  associate  with  this  species,  is 
the  cause  of  no  small  annoyance  to  the  miner ;  for  even  a  minute  quantity  suffices  to 
destroy  the  &ie  blue  color  obtained  from  cobalt  The  ore,  when  separated  from  this 
attendlant,  is  nested  to  drive  off  the  arsenic,  snd  finely  pulverized,  and  is  thenprepared 
for  giving  the  blue  color  emj^yed  in  painting  porcelain  and  stone-ware,  mth  sQex 
aadpotash  it  affords  smalt 

The  BimntUh  Cobalt  ore  of  Karsten  is  supposed  to  be  a  medianical  mixture  of  smal- 
tine and  Bulphuret  of  iMsmuth. 

RAMHELSBERGITE,  Haid,    White  NiekeL    Knarseniet  of  Nickel,  Thorn,    Chlo- 
anUdte,  Brett,    Chathamite,  Shepard,    WeisanickeUdes,  ArseniknickeL 

Monometric ;  figs.  2  and  5,  pi.  1.    Occurs  also  massive. 

H.=5-5— 6.  G.=6-4— 6-8 ;  6*429—6*565,  Breit.  Lustre  metal- 
Kc.  Color  tin-white,  but  tarnishes  gray  to  black.  Fracture  un- 
even.    Not  at  all  ductile. 

Chmposition, — Ni  A8=  Arsenic  71*77,  nickel  28*28.  Analyses :  1,  Booth,  (Am.  J.  ScL 
xxix,  241) ;  2,  8,  Rammelsberg,  (1st  Supp.  15) ;  4,  C.  U.  Shepard,  (Hin.  2d  ed.  pi  168, 
and  Am.  J.  ScL  xlvii,  851) : 

As           Ni             Co  Fe 

1.  Riechelsdorf,                    72*64        20*74          8*87  8  25=100,  Booth. 

2.  Kamsdor^  G.=6*.785,       70*84        28*40        <r<Mr=98*74,  Rammelsbsrg. 

8.          "                                70-98        29*50         <race=100*4«,        •* 

4.  OhathamUe,  70-00        12*16  1*85        17*70=£l01*21,  Shepaitl. 

B.B.  evolves  arsenical  fumes,  and  fuses  to  a  brittle  metallic  button.  Gives  the  reac- 
tion of  nickel  with  the  fluxes. 

Occurs  in  crystals  in  the  cobalt  mine  of  Riechelsdorf  in  Hesse ;  also  massive  at 
Scfaneeberg,  mixed  with  quartz,  and  often  covered  with  a  thin  coating  of  nid^el  green ; 
also  masdve  at  Chatham,  Conn,  with  smaltine. 

CHLOANTHITE,  Breithaupt, 

Trimetric  ;  M  :  M=123^ — 124°,  or  near  Leucopyrite. 
H.=5-5— 6.    G.=7  099— 7188,  Breil.    Slightly  ductile.    Other- 
wise  like  the  preceding. 

OomponHcn, — ^The  same  as  £or  Rammelsbergite,  Ni  As.  Analysis:  1,  H^iiBwi»tt 
(Pogg.  XV,  491. 494) : 

Schneebevf^        As  71*80,        Ni  28*14,        Bi  2*19,        Cu  1*50,        8  0*14ssl02«27. 


Moaometric ;  hemihedral.  Figs.  42— l*! 
inolustve,  plate  1,  also  the  annexed  figure. 
P  :  e"=16e°  30',  P  :  e'=1580  26'  5^'. 
Cleavage  cubic,  perfect.  Planes  P  striated. 
Also  massive,  granular  or  compact. 

H.=5-5.  G.=6 — 63.  Lustre  metallic. 
Color  silver-white,  inclining  to  red.  Streak 
grayish-black.  Fracture  uneven  and  lam- 
ellar.    Brittle. 


B3.  gives  off  fmnw  of  uwDic,  uu)  tSatda,  afisr  ro 
la.  wnidi  sttncti  the  muneL    Colore  bmsz  blue,  u 
d,  like  tbe  prMvding  rntam.    Soluble  in  warm  lapic  add,  depontiiig  n 
TuhiImiX,  Kddarhjttaii,  and  Hokuubti,  io  Svedeo,  in  Uife,  ■[ 


a  flnt  opened  in  IBOV. 
Tliii,  and  tlw  preceding  epecies,  ailbrd  tbe  gmtot  part  of  tb*  enudt  of  ix 
It  i«  alKi  employed  in  porcelain  painting. 


NICEBLOLANCE.    Nickelgluu.    Niekelaiwiuk^Mii.    BickeknemkkiM. 


MoDomelric:  hemihedral, 
cubic,  highly  perfect.     Also  lamellar  and  granular  massive. 

H.=5'6     G.=5'8 — 6-0.     Lustre  metallic.     Color  silver-white — 
steel-gray,  often  tarnished  gray  or  grayish-black.     Streak  grayiih- 


Fies.  2,  5,  43,  plate   I.      CleRvaga 
)Ilar 


black.     Fracture  uneven. 


Con^mtiHvii. — An>l;He; 
SW) ;  8,  Runmelibers, '" 
Lftwe,  (Bemhte  F^.  Ba 


M.  HanBerode,  Q,  fi-SS. 
4.  AmoibiU,  Q.  tVS, 
G.  Pnkeadorl, 


:  1,  BerMUut.  (K.  V.  Ac  H.  ISiO);  2,  TbO,  (Sdnr.  J.  lA 
m.  Izviii,  Bll);  4,  Kobell,  (J.  C  pr.  Ch.  miii,  Ml) ;  C, 
ilrien,1841);  fl,  Ddberaner,  (Sehw.  J. xzri,  S10) ;  1,  Rm- 
8,  S,  Lowe,  (P(^.  1v,  soa,  and  Kamm.  Sd  Bnppi.  im) ;  It, 
.  Phorin. li, !B0} ;  13, Ludirig,(ArcliiTd. Pham.  1B47,18B): 
As  8  Fi  Fe  Co 
4S'S7  leu  se-M    411     O-SiiBtODsIOO-tSiBMa^ai. 

46*)  18-86  34-42  lO'ifl    =98-14.  FttlL 

44-01   IB'SS  80-80     6*00  ,  SbO-8e=:100,  BaoSL 

4G-84  14-00  ST'S4    S'GO  tract,  Pb  »8Ks:100t  KobdL 
4B'I0  IS-SO  S8-7fi     8-90  =100,  Lowe. 


48'       14- 


11- 


=100, 
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A»      B       Ki       F«      Op 

9.  Scfakdmittt^  G.  6'7— 6-9,  42*62  14*22  S6*42    2-09  ^UMrtz l'87s:90'12ji&ir«. 

la  **  tfryU,  G.  Q-U,  8904  16*86  19*69  1118  1412=100*28,  Plen. 

11.  «  •*  89*88  1611  27*90  14*97    0*88=99*69,  FleM. 

12.  **  **  89*40  16*91  28*62  12*19    2*88=100,  HeM. 

18.  Odniti,  86*26    8*90  20*94 ^Pb  0^9, 6a  12*68,  te  8-26, 

An  1*021^7*26, 


AMdyw  1  gam  the  fomuiU  ITiS'+lH  As  (==;▲•' S*Ni')=iJMiic  4616,  svlplmr 
19*88.  Diflkal  86*61;=100  *,  and  8  leads  to  the  lame,  ezceptii^  a  repiaeemeot  of  pari  off 
the  mckel  by  iron.    P(aff 'b  aDalysis  (Na  2)  is  unsatis&ctoiy  on  aooount  of  the  lose. 

Analysis  4  (AmoilnU)  afibrded  EobeU  Ni^S"+2Ni  A8(=As*  S'Ni«)=AxBenic  47*4,  sul- 
phar  16*2,  aidcel  87*4.  The  ratio  is  more  neaalj  2  : 8  :  4i,  whidi  giyes  anenic  46*8, 
■ohihiir  14*6,  nickel  40*2,  and  leads  to  the  formula  8NiS*+2Ni*  As*. 

ABalysM  6  oomsponds  nearly  to  Eobell's  formula  for  the  Amoibite— (Ni  Fe)*8'+ 
2Ni  AssArsenic  47*7,  sulphur  16*8,  nickel  28*1,  iron  8*9.  This  is  equivaknt  to  1  of 
[Ki8*+Ni  As]  and  I  of  copper  nickel 

Analyais  8,  Oeradorfitet  aooordinff  to  Ljjiwe,  has  the  formula  just  mentioned  lor  ITa  6. 
The  latio  8  :  4  :  6  is  nearer  the  analysis  than  2:8:4,  and  afibras  the  formula  NiP  Aa*-|- 
4^e  Ni)S= Arsenic  48*6,  sulphur  IS'8,  nickel  25*5,  iron  12*1.  This  is  equiyalent  to  1  of 
[jTiS^Ni  As]  and  |  of  copper  nickeL  Analysis  6  may  belong  heie  or  under  the  for- 
Buda  for  Na  6. 

Analyses  10  to  12  by  Pless,  giye  the  formula  2Ni  S-f-Ni  As.  The  Oelenits  ore,  Koi.  18, 
was  mixed  with  spathic  iron  and  calc  spar.  It  corresponds  to  Ni  S*-|-2Ni  As,  or  1  of 
[Ki  S'+Ni  As]+1  of  Rammelsbefgite. 

These  disomdant  results  do  not  seem  to  admit  of  being  harmonised  entirely.  Fraok- 
enheim,  making  As  and  8'  isomorphoua,  writes  the  first  £nn»la  lin(As,S') ;  or  with  the 
halyed  atomic  weight  of  Arsenic  m  (As,  S)'. 

When  heated  it  decrepitates  with  great  yiolence.  Ignited  in  a  glass  tube,  sulphorei 
of  anenic  sublimes  as  a  transparent  yellowish-brown  mass,  which  remains  dear  on  oool- 
11^.    Partly  soluble  in  nitric  add,  depositing  sulphur  and  arsenous  add 

Occurs  at  Loos  in  Helsizigland,  Sweden,  and  m  the  Albertine  mine,  near  Hangeroda 
in  the  Harts ;  it  is  assodated  with  copper  pyrites,  galena,  calcareous  spar,  fluor  spar, 
and  quarts ;  also  at  Schladming  in  Styna,  and  Kamraorf  near  Lobeostem  in  Thuriitfia. 

The  Amiibiie  occurs  in  smau  octabisdrons  at  Liditenberg  near  Stebm,  in  Fiditei^ 
bilge.    H.=4.    Color  light  steel-gray.    The  Oervdorfite  is  from  Schladming,  where  it 
oecors  in  crystala    Pless's  analyses,  it  will  be  obsenred,  are  also  of  Schladming  cryatals. 

ULLMANNTTE,  i7Vo6«/.   Nickel  Stibine.    Nickeliferous  Gray  Antimon:^.   Nickel^Nesr 
glansen.  Antimonnickelglans.  Nickelantimooglans.   AntimoaieSulfureNickelif&re,ir. 

Monometric.  Cleavage  cubic,  perfect.  Occurs  also  massive; 
structure  granular. 

H.=5 — 5'5.  G.=6'451 ;  6*506,  Rammelsberg.  Lustre  metal- 
lic.   Color  steel-gray,  inclining  to  silver-white.    Brittle. 

Cbmpoin/um.— Ni  S'+Ni(Sb,  As),  Bamm.=(arsenic  ezduded)  Nidiel  26*S4,  aniiniooy 
BBi66,  sulphur  14*61 ;— therefore  isomorphous  with  Niekd-GIaooe.  Analyses :  1,  Klap- 
rotb,  (Bea  yi,  829) ;  2,  UUmann,  (Syst  tab.  Uebers.  879)4  8, 4,  H.  Rose,  (Pogg.  xy,  688); 
S,  BammelsbeTg,  (Pogg.  bdy,  189)  *. 

As  Sb  8         Ni 

1.  Freusberg,        11-76  47*76  16*26  26*26=100,  Klaproth. 

2.  Siegen,  9*94  47*66  16*40  26*10=100,  UUmann. 

8.        "  66*76  16*98  27*86=9910,  H.  Rose. 

4.        "  64*47  15*66  2804=9806,  H.  Rose. 

6.        '*  2-66    60*84    17*88    29*48,  Fe  1*83=10218,  Rammelibefg. 

B.B.  parUy  yolatHises,  and  the  charcoal  is  ooyered  with  awhiteooalin|^,  wkh  ibmesof 
sulphorons  add  and  antimony ;  ultimately  yields  a  metallic  i^obole,  idach  giv«i  a  bine 
color  with  borax.  In  a  tube  decrepitates  and  giyee  a  dark  browniah  snbliqiata  without 
odor. 
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Oeenn  m  the  Dochj  of  Naasati,  in  the  mmeB  of  Freusbag,  wiHi  gilam  and  eopper 
pyrites;  kSi^^eOfPnuBUi;  atHar«gerode  and  Lobenstein. 

A  wrieijf  eaniaimng  ZMd—Ranunelsberg  calla  this  rwnety  BoumcnU-IfiekdgUmK, 
It  ooenn  in  cobee ;  H.=4'5.    G.—8'686— 6*706.    AjuljmB,  {ligg.  Izxrii,  S64) : 


Ai  28-00,  Sb  19-68,  81686,  Ni  27-04,    Go  1-60,    Pb  518,  On  188  Fe  MlsslOa 

It  001088  from  Wol&berg  in  the  Harts.  Rammeltberff  oonaiden  this  and  a  rndsd-hcmr- 
iiofiif«,(8ee  under  Bomrnonite),  eomponnda  of  nickel  glance  and  boamonite,  and  Amn 
hj  oaknlation  that  the  atomic  volmne  of  mckel  glance  andboamomte  are  the  aameL 

GLAIJCODOT,  Breithempt  and  PlaUner,  Pogg.  Ann.  1849,  homi,  127. 

Trimetric,  like  Mispickel;  M  :  M=112^  36^  Cleavage  basal 
very  distinct,  prismatic  less  so.    Also  massive. 

U.=5.  6.=5'975 — 6*003.  Lustre  metallic.  Color  grayish  tin- 
white.    Streak  black. 

Comnonrton.— (Co, Fe)  S*+(Co,  Fe)  As,  or  preciselj  (Co|+Fei)  S'+(Coi+Fel)Afl 
=8ulpnur  19*40,  arsemc  46-46,  cobalt  28*88,  iron  11*81=100.  Analysis  bj  Q,  F. 
Flattner,  (loc.  cit) : 

S  20-210,        As  48-200,        Go  (and  tiace  of  Ni)  24-774,        Fe  11-900=100^)04. 

B.6.  giyes  the  reaction  of  cobalt,  iron,  sulphur,  and  arsenic. 

Occurs  in  chlorite  slate  with  oobaltine,  in  the  province  of  Huasoo,  GhilL 

"niis  species  has  the  composition  of  Mispickel,  excepting  the  replacement  of  ooe-thinl 

of  the  cotMdt  by  iron.    It  is  essentially  a  cobaltic  mispickd,  with  whidi  species  it  agrees 

nearly  in  crystallization. 

JJNVJETTE,  Haid.  Gobalt  Pyrites.  Sulphuret  of  Gobalt  Eobaltkies.  SchwefalhohaH 

Monometric.  Figs.  2,  3,  and  others,  plate  1.  Cleavage  cubiCy 
imperfect.     Also  massive,  granular  to  impalpable. 

H.=6*6.  G.=6'3 — 6*4.  Lustre  metallic.  Color  pale  steel- 
gray,  tarnishing  copper  red.  Streak  blackish-gray.  Fracture  un- 
even or  subconchoidal. 

CompoM/ion..— Go*S*=Sulphur  44*98,  cobalt  55*02;  GoS+Co*S',  (Frankenh8m>s 
Sulphur  42-09,  cobalt  67*91.  Analyses:  1,  Hisiuger,  (AfhandL  iii,  819);  %  S,  Wane- 
Idnk,  (Schw.  J.  xzzix,  806,  and  Leonh.  Zeit  £  Min.  1826)  : 

S  Go  Gu  Fe 

1.  Riddarhyttan,  88-50  48-20  14*40  8*53,  gangue  0*88=99-96,  Hisinger. 

2.  MOsen,             41-00  48*86  410  681,  gangue  0*67=94-94,  Wemehmk. 
8.      "                   42-62  68*86  0*97  2*80=98*87,  Wemekink. 

B.B.  on  diarooal  givee'a  sulphurous  odor,  and  after  roasting  colors  glass  of  borax  Una 
DbsolTcs  in  nitric  acid,  ezceptmg  the  sulphur. 

Occurs  in  gncisB  with  copper  pyrites  at  Bastnaes  near  Riddarhyttan,  Swadan,  woA  aA 
MOsen  near  Siegen,  in  Prussia,  with  heavy  spar  and  spathic  iron.  Also  at  liine  Ia 
Hotte,  Misaouri,  with  galena  and  black  cobalt 

SKUTTERUDITE,  HaiUUnger,    TesseraUdes,  Brett.    Hartkobaltkies.    Aiaenikkbhdt- 

kiea    Modumite,  Nieol, 

Monometric.  Figs.  1,  4, 7,  16.  Cleavage  cubic,  distinct ;  also 
massive  granular. 

H.=6.  G.=6-74— 6*84.  Lustre  bright  metallic.  Color  be- 
tween tin- white  and  pale  lead-gray,  sometimes  iridescent. 
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OMimaMM.— Oo*  As*=Ar8eiiic  79*26,  oobdt  80*74.    AnalvMi :  1,  fleh>erer,  (Ponr. 
xlii,  546);  S,  S,  Wohler,  (ib.  zliii,  691)  : 

1.  Sknttemd,  As  77*84    Oo  8(H)1    Fe  1*61    S  0-69:=10(HN(,  S. 

2.  «  crv»t  79-2  18-6  I'S  =99*0,  W. 
8.         "         moBS.          79*0           19*5  1*4  =99*9,  W. 

BJB.  oeirly  like  smaltiDe.    Yields  a  snblimate  of  metdlic  avMoic  in  a  dosed  tube. 
From  SkoUerud  near  Modum,  in  Norwaj. 


PLACODINE.    Flakodin,  Breitkaupt,  Fogg,  liii,  681,  1841.    FUOtnw,  Fogg.  Iviii,  288. 

Monoclinic.      M  :  M=640  82^;    M  :  «= 

IWP  16',  «  :  ^'=1330  28',  e  :  e  (over  «)=86° 

64',  «  :  a=115o  4',  «  :  a=120°  6'.      Cleavage 

.  in  traces  parallel  with  M  and  the  shorter 

di^zonal.    Also  crystalline  massive. 

H.=5— 5-5.     G.= 7-988— 8062.     Lustre 
metallic.    Color  bronze-yellow,  little  lighter  than  magnetic  pjnrites. 
Streak  black.    Fracture  conchoidal — uneven. 

OompoiUum.'-'^i*  As^Anenic  88*86,  nickel  61*14.  Analysis  by  Flattner,  (Fogg. 
lTiii,288), 

As  89*707,    8  0*617,    Ni  67*044,    Co  Oi)10,    On  0*862,    Fe  «ra<»=:99-140. 

KB.  on  diarooftl  fuses  easily  with  an  arsenical  odor.  With  borax  giyes  a  cobalt  re- 
action ;  with  more  borax  than  of  niokeL    Forms  a  green  sdlution  with  nitrio  add. 

Found  at  the  Juugfer  mine,  Mflsen,  where  it  occurs  akxig  with  spathic  iron  and  Oera- 
dotffite.  The  crystals  are  tabular,  and  hence  Brdthanpt's  name^  derived  from  irXmrtiAff, 
tabular, 

BISMUTH  NICKEL.    Griinamte,  iV^MO^.    Nickelwismiithglana. 

Monometric.    In  octahedrons  and  cubes.    Cleavage  octahedral. 
H.=4'5.    G.=5'13.     Lustre  metallic.    Color  light  steel-grav  to 
silver-white,  often  yellowish  or  grayish  through  tarnish.    Brittle. 

Oomjxaitwn. — Analysis  by  Eobell,  (J.  t  pr.  Chem.  vi,  882), 

8  88*46,    BiUll,    Ni  40*65,    Fe  8*48,    Co  0*28,    Cu  1*68,    Fb  l*68=:100-24. 

Frankenheim  writes  the  formula  (NiS4-Ni'S')  (ITi  S+Bi' S*),  the  analysisgiw 
nearly  6  of  the  first  member  to  1  of  the  second,  which  is  equivalent  to  2Bi,  19 N^  288 
=;Nickd  46*86,  bismuth  17*87,  sulphur  86*77.  Considering  Bi  and  Ni  isomorphons,  he 
rednees  the  above  formuhi  to  Ni  S-HNi'  S',  Bi*  8'),  and  inakes  the  spedes  iBomovphoos 
with  linnieiie  and  magnetic  iron.  In  these  formtdas,  bismuth  is  taken  at  1880ML  But 
it  seems  improbable,  ludging  from  the  analogous  compounds,  thai  a  oom|KNmd  of  the 
constitution  suggested  by  Frankenheim  should  be  monometric  in  crystallization,  and  espe- 
cially as  Bose  has  shown  that  bismuth  is  isomort^us  with  antimony  and  the  allied  metals^ 
and  therefore  not  with  nickel.  But  the  compounds  of  nickel,  cobalt,  dx.y  with  arsenic 
and  the  allied,  are  partly  tesseraL  The  proportion  1 :  10  :  14  for  the  bismuth,  nickel,  and 
snl]Aur,  adoptmg  1830*4  as  the  number  for  bismuth,  (equivalent  to  1  :  20 :  28»  with 
2660*8),  gives  us  the  formula  Ni'Bi*+14Ni'S'*,  and  if  arsenic  (and  therefore  bisnmth) 
is  taken  as  isomoq>hous  with  sulphur,  the  formula  is  identical  essentially  with  the  first  of 
limueite.  We  have  written  it  upon  the  halved  atomic  weighty  becansa  it  is  In  this  rda- 
tkn  that  Frsnkenheim  compares  the  arsenic  ffronp  with  sulphur.  The  fomrak  ****"*n^ 
adopting  2660*8  for  bismuth,  Ni«  Bi*-{-28Ni'  8*. 
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&B.  f OMi  ttmStj  oo  dmtootl  to  a  brittle  gtij  magiMtie  bead,  and  oolofB  tlie  ooal  j«l- 
lowirii ;  wttii  borax  a  nidBel  reactioiL  A  gremidi  aohitioo  with  nitric  add,  and  a  dr 
poiitkxi  of  aidphur. 

Ocean  al  CMUnan,  in  the  dietriet  of  Sayn  Altenkiik,  with  quarts  and  copfMr  pTritca 

2.  Carbonates,  Sulphates,  Arsenates, 

LUt  of  8pecie$, 

ElCX&ALD  NlGKKL,  Jri'C-|-6£L 

Cobalt  y^ftIo^  (Co,  fig)  B+Tfi. 

Cobalt  Bloom,  Co'  Ss-f*  8^ 

NxcKBL  Grbn,  fTi*  Ia+SCL 

KMERATiD  KIOKSL,  Smiman,  Jr. 

Incrusting,  and  often  small  stalactitic  or  minute  mammillary,  and 
sometimes  appearing  prismatic  with  rounded  summits.  Also  mas- 
sive, compact. 

H.s=8 — 3-26.  G.=i2-57 =2-698.  Lustre  vitreous.  Color  em- 
erald-green ;  streak  paler.    Transparent — ^translucent.    Brittle. 

(hmpoMon.''ili'6+e&(==tri*0'l^),  bat  often  containing  magnesia  in  place  of 
partof  theoxydc^nickeL    AnaljoBby  B.  SOliman,  Jr.,(Am.  J.  S<£  [2]»  vi,M8): 

ili  SS'Sll,  0  11*691,  £[  29-498. 

In  a  matraie  yields  water,  and  loses  color.  With  borax  afibrds  a  transparent  bead  of 
a  dark  jdlow  or  reddish  color  when  hot,  and  nearly  colorless  when  cold.  In  the  ioMr 
flame,  the  bead  ia  gray  from  the  msenoe  of  parades  of  metaOie  nickd.  DiasolTca 
easily  with  eflervescence  in  heated  dilate  mariatic  add. 

Occars  on  chromic  iron  at  Texas,  Lancaster  Co.,  Pa.,  associated  with  serpentine. 

COBALT  VITRIOL.  Bieberite,  JSatVl  RedVitrioL    Sulphate  of  Cobalt   EobaltyitrioL 

Rhcdalose,  Betid. 

Monoclinic.  Usually  in  stalactites  and  crusts,  investing  other 
minerals.  Lustre  vitreous.  Color  flesh  and  rose-red.  Subtrans- 
parent — translucent.     Friable.     Taste  astringent. 

Cfomposition. — (Co«  iSlg)  S+^fi,  from  Winkdblech's  analysis.  Analyses :  1,  Eopp, 
(Gehlen's  J.  [2],  vi,  167) ;  2,  Winkdbledi,  (Ana  d.  Pharm.  xui,  265) ;  8,  Beudant: 

1.  Bieber,     S  19*74      Oo  88*71       fl  41-66=100,  Kopp. 

2.  **  29-063  19-909  46-830,  iSSg  3864=99-666,  Winkelbech. 
8.      «              80*2              28-7              41-2, 3Pe  0-9,  Beudant 

in  a  matrass  yidds  water,  and  when  strongly  heated,  sulpburoufi  add.  Commonicatea 
a  blue  color  to  glass  of  borax. 

It  occars  in  the  rubbish  of  old  mines  at  Bieber,  near  Hanau,  and  also  at  Leogaog  in 
Saltxbarg. 
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OOtAVr  BLOOM.    EntbriH,  Btmt.    FrinMtie  Sal  Oobalt,  J.    Rtd  OsWl  Oaln. 
AnwUU or  Cobalt    CoUltUka.    KctaUUDtlus  Am    OoMt  JUwaitt,  M. 

Honoclinic;  M:T=124°  51'  and  65°  9',  M: 
e»149°  12'e:e=llB0  aff,  T:e=156<'  6',  T:** 
=  1370  6',«:«=180''  10', e' : «'=94*'  18':  surface 
P  and  T  vertically  striated.  Cleavase  parallel  to  P 
highly  perfect ;  indistinct  parallel  to  M  and  T.  Also 
in  globular  and  reniform  shapes,  having  a  dnisv 
anriaoe  uid  a  colnmnar  structure :  sometimes  stel- 
late, and  thus  aggregated.  Also  pulverulent,  in- 
enuting  other  minerals. 

H.=3— 3-6 ;  the  lowest  on  P.  G.=2M8.  Lustre 

of  P  pearly ;  of  other  faces,  adamantine,  inclining  to  vitreous*;  alio 
dull  and  earthy.  Color  crimson  and  peach-red,  sometimes  pearl  or 
iReenish-gray.  The  red  tints  incline  to  blue,  perpendicular  to  P. 
Streak  a  Uttle  paler  than  the  color ;  the  dry  powder  deep  lavender- 
blue.  Transparent — subtranslucent.  Fracture  not  obaervable.  Thin 
Uminte  flexible  in  one  direction.     Sectile. 

aMV<>><(u>K--Co'XB-{-Sfi=Aneiiio  MJd  8S-43,  o^d  of  colMlt  BIGS,  wstw  34-01: 
Co  oAoi  partlj  rafdaMd  by  P^.  (W  or  NL  Ad&Itui:  1,  Bueboli,  (Qahlen'i  Jour.  [SI, 
b,l08}:  t,liugier,  (Usm.d.Mia.d'liut.iLU,2a8)i  8,4^  >,  JEmUa,(Pogg.lz,U[): 

X.    do     a 

1.  Biedtabdorf,  87-        SB'        SS'    =98,  Bneiii^ 

£.  AHemcot,  40D      SD-S      S4-S,  Ki  t-i,  Fe  «')— 1W8,  I^i^er. 

S.  SehsMberg,  SBIS    SB'tS    2410,  te  l-01=IOCrM,  Ker«t«L 

4.  -  SS-SO    IS-4S    S4-0fi,  '    i-01=«»-81,  Karttaa. 

B.  *  88-10    SB-ia    IS-eo,  Ca  8-00=9«-10,  KanttD. 

Yield*  -water  alaog  in  ft  DUtttWH  wad  beooma  Uunji  or  gnen.    KB.  m  cImtm*!,  ptm 

■n  ancaieai  odor,  tod  fiuea  in  tbe  innor  Sum  to  s  du-k-graf  bead  ot  arMsoical  ooHh. 

With  the  fluxes  a  cobalt  reactioa.    DiwoltM  eMilj  in  the  aoda. 

Hm  MrtAy  «o6aa  bloon,  of  a  peadi  tdowom  eolar,  (Eobaltbeichlag),'**^''*''^  ^■■~ 
■tea  to  b«  cobalt  bkom  with  kkdo  free  anenaiu  add.    J3«  obtaiiw^ 
Xa        Is        Co        t'e        B 
1.  Sohneeborg,        Bl-00    1910     ia-«0    210    Jl-«0=100-10, 

3.  Anoaberg:,  4810    SffOO    lS-80     1S'J8=BS-E8, 

Willi  a  tiaca  of  nickel,  lime,  and  sulpburic  add    (Po^.  Iz,  !62). 


nted    Brinkat 


and  at  Kieeheladraf  in  Beasia. 


a  Bobemia,  and  • 


Oacmnll, 

§»e&j  green  Tarietr  oocun  at  Platteo 

hare  been  observed  on  Qte  mme  ojit 

Cobalt  bloom,  vbiiD  abundant,  ia  Tiluable  for  the  nianubelure  i 
i  aQtimonj,  and  capillar;  red  copper  ore.    From  1 
efTeeta  ondeT  tbe  biovptpe  readily  distinnugh  it.    H(H«over,  the  color  of  the 
:e  ■ombre,  of  tbe  latter,  mora  tsiUiant  than  eobalt  M^wim, 


red  nod  green  llngea 
smalt.    Tiai  ipedei 
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DIBCBtrriTB  MlirBftAMOT. 


RotBLin.— Tlw  Ro9tiUe  of  herj  is  probably  a  Ta- 
riety  of  oofaalt  blooin ;  and  Kersteo  lumstB  thai  it  ma  J 
be  idaiitical  with  the  variety  in  the  third  of  hia  ttuOfMa 
aboTe,  which  ooDtaina  lime,  an  element  detected  by  Ohil- 
dren  in  Roaelite.  The  form  is  given  by  Levy  aa  here 
figured. 

Trim«tric  ;  M :  M=lMo  48'.  P:a=16802'.  Clea- 
▼age  distinct  and  briUiant»  paralld  to  &  It  is  deep 
nee-red,  with  the  lustre  yitreous,  and  H.=8.  

Its  only  known  locality  is  at  Schneebeig  in  Saxony,  where  it  has  been  finmd  in  amatt 
quantiea  on  quarts. 

Layxnduuln,  (Breithaapt  J.  f.  pr.  Ohem.  x,  606). — ^Amori^ioas,  with  a  greasy  Instre, 
inelinfaiff  to  yitreons.  H.=2'6— 8.  G-sS-Ol^  Breithaapt  Color  layenderHdne.  Strak 
paler  bTne.    Translucent^ 

Contains,  according  to  Plattner,  Arsenic  and  the  osyds  of  cobalt,  nickel  and  copjMr, 
with  water.    Fuses  easily  before  the  blowpipe,  coloring  the  flame  deep  blue,  and  yield- 

Xa  djobule  which  becomes  crystalline  on  cooling.    On  charcoal  yields  an  arsenleal 
.    with  the  fluxes  gives  the  reaction  of  cobalts    Occurs  at  Annaberg  in  Saaqooyt 
with  cobalt  and  iron  ores. 


KICKEL  OREEN.    Fickelocker.    Nlckelbliithe.    Nickel  Arseniat^  H. 

Triclinic  ?  Hausmann.  In  capillary  crystals ;  also  massive  and 
disseminated. 

Soft  Color  fine  apple-green.  Streak  greenish-white.  Fracture 
uneven,  or  earthy. 

Cbnipoitttofi.— ^i*ls+8£[=Arsenic  acid  8841,  oxyd  of  nickel  87*69,  water  24-00= 
100.  Analyses :  1,  Berthier,  (Ann.  Ch.  Phys.  xiii,  6S) ;  2,  Stromeyer,  (Schw.  J.  xxv, 
S20) ;  3,  4,  6,  Eeraten,  (Pogg.  Ix,  261): 

2s        &i  Co        £[ 

86-8  86-2  2-6  26-6=100,  Berthier. 

86-97  8786  2482, 9e  1*1 8, 9  0-28=1 00.  a,  some  Co  with  Fl 

88-80  86  20  1*68  28-91,  #e  traoe=99-94,  Kereten. 

88-90  86-00  24-02,  **  2-21=100-18,  Eeraten. 

87*21  86-10  trace  28-92,  "  110, la  0-62=9886,  Eersten. 

B.B.  darkens  in  color  or  becomes  dull  yellow ;  on  charcoal  eives  out  the  odor  of  ar- 
aenic,  and  in  the  inner  flame  of  the  blowpipe  yields  a  metallic  button ;  nickel  reaetioo 
wttii  the  fluxes.    This  species  is  probably  isomorphons  with  cobalt  bloom. 

Oooun  on  white  nickel  at  Allemont  in  Dauphmy,  and  is  suppoeed  to  result  from  ihm 
decompoaitioo  of  this  ore;  also  at  Eamsdorf^  near  Saalfield,  at  Annaberg,  at  Riediels- 
dorf^  and  other  mines  of  nickel  ores.  It  haa  been  occasionally  obserred  associated  with 
copper  nickel  in  the  cobalt  mine  at  Chatham,  Connecticut 


1.  AUemont, 

2.  Riechelsdorf, 
8.  Schneeberg, 
4. 

5. 


ZINC  AND  CADMIUM. 


Zinc  and  Cadmium  are  not  fomid  native.  Zinc  occurs  in  combination 
with  sulphur  or  oxygen,  forming  but  three  distinct  native  species ;  be- 
sides these,  the  oxyd  forms  native  sulphates,  silicates,  and  carbonates^  and 
with  oxyd  of  iron  and  magnesia  enters  into  the  constitution  of 
(p.  436),  and  some  varieties  of  Spinel,  (p.  370). 


zmo— <?ADifnnf. 
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*  Cadmium  is  occasionany  aatociated  aparingly  witli  zinc  in  its  orasi  and 
forms  also  a  native  snlphnret.  Zinc  is  a  white  metal,  slightly  bluish, 
rather  brittle.  G.=6-195.  Fuses  at  773^  F.  Cadmium  is  white  and 
balder  than  tin ;  it  is  malleable,  and  G.=8*67.  Fuses  at  442^.  Zinc  is 
dimoiphous.  It  has  been  obserred  in  hexagonal  prisms  by  Ndggerath, 
and  in  tesseral  forms  by  Nickles. 


1.    Combined  with  Sulphur. 


BLENDK    Sulphnret  of  Zinc    Black  Jack.    Zinc  Sulfur^,  If, 

Monometric :  hemihedral.  Figs.  1,6,  8,  9,  30,  32,  pi.  1 ;  also 
the  annexed  figure,  in  which  the  acute  solid 
an^es  are  repiac^  by  two  instead  of  four 
secondary  planes.  Cleavage  dodecahedral, 
highly  perfect.  Compound  crystals  similar  to 
fig.  129,  pi.  2 ;  sometimes  parallel  to  the  same 
faces  ^A,  fig.  4,  or  a,  fi^  8)  in  several  of  the 
seconaary  forms;  and  this  composition  is  often 
repeated.  Also  botryoidal,  and  other  imita- 
tive shapes ;  structure  columnar  to  impalpa- 
ble ;  also  massive  compact. 

H.=3-6— 4.  G.=4 — 4*2.  Lustre  adamantine — resinous.  Color 
brown,  black,  yellow,  red,  green ;  yellow  when  pure.  Streak  white 
— ^reddish-brown.  Transparent — translucent.  Fracture  conchoi- 
dal.    Brittle. 

Oon^ixmium. — ZoS=SiiliAur  88*10,  zinc  66*90.  Analyses:  1,  Arfvedson,  (K.  V. 
AcL  H.  1822,  488,  and  Pogg.  i,  62) ;  3,  Berthier,  (Ann.  des  Minea,  ix,  419);  8,  4,  L5we, 
(Fogg.  xxxYiii,  161) ;  5,  Kersten,  (Pogg.  bdii,  182);  6,  Scheerer,  (Pogg.  Ixy,  800)  -,  7,  a, 
9,  Jackaoii,  (GeoL  Rep.  N.  Hampdure,  208);  10,  Lecanu,  (J.  de  Phann.  ix,  4^7) ;  11, 
Berthier ;  12, 18,  Bousainganlt,  (Pogg.  zrii,  879) : 


Loekport. 


S 

1.  88*66 

2.  Pjreneea,  88*6 

8.  Pr&hram,/6roM,  88*16 
4.  "  "  82-76 
6.  Carintfaia,Raibel,rA.yi0L  82*10 
6.  CliristianiajC&fmM,  88*78 
1.  Eatoo,  N.  H.  ywh.  hn,  88*22 
a  Shelborne,  N.  H.  82*6 

9.  Lyman,  N.  H. 


Zn 

Fe 

66-84 

680 

8*4 

61-40 

2-29 

62-62 

2-20 

64*22 

1*82 

Cd 

— =100,  Arfredson. 

=100,  Berthier. 

1-60=98-84,  L6we. 

l'78=99-86,     " 

trace,  Sb  and  Pb  0*72,  fi  0*80=99*1 6,K. 

68-17  11*79    — ,  Mn  0*74,  Ca  <rae«=99*48,  Scheer. 

68*62    8*10    0*6  indnding  loi8=100,  Jacksoo. 

62-0    10*0      8-2,  Mn  1-8=99*1,  Jackaoa 
88-4      66*6      8*4      2*8=99*7,  Jackaon. 

ZnS  FeS 

82*76  18*71=96*47,  Lecana 
91*8        6-4=98*2,  Berthier. 

77*6  22*6=100,  Booamnganlt 

76*8  28-2=100,  " 

Part  of  the  zinc,  as  shown  by  the  analyses,  is  often  replaced  by  hron  and  cadmiimi. 
ThBMarmaiite  affords  the  Ibrmiila  8Zn8-f-FeS=77  ZnS,  and  28Fea 
B.B.  infusible  both  alone  and  with  borax,  or  only  the  thinnest  edges  ronaded.    B|y  a 
strong  heat  in  the  oater  flame  on  charcoal  yapon  of  zbc  are  erolyed,  which  coat  the 


10.  Charente, 

11.  England, 

12.  Marmatite,  Marmato^ 
18.         « 
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dMraosL    Dmobrm  m  nhrie  ftdd,  dmag  wbidi  adpliivetted  jbydrogw  ii  iJha^fmiil 
Some  DedmeDt  jphotj^Kvesce  when  struck  with  a  tteelcr  by  frictioii. 

Blende  ocean  m  both  crystelUne  and  eecBmentary  reeln,  and  is  iisiiaHy  assocktod  wftfi 
mdeoa;  aleo  with  heavy  spar,  copper  pyritee^flnor,  spathie  iroB,  and  it  freqwRitiiy  «eoan 
m  diver  mines. 

Derbyshire,  Oomberland,  and  €k>niwall,  aflbrd  theUadc  vaneties ;  abo  Tnm^vnia, 
Hmipry,  and  the  Harts.  Sahla  in  Sweden,  Ratiebonits  in  Bohemii^  and  na^f  film 
locahties,  aflbrd  splendid  black  and  brown  crystals.  A  varieij  haviqg  a  divergeiit  fibRma 
stmetare  and  presenting  botryddal  forms,  is  met  with  is  Ocmwall ;  at  BaHwl ;  and  at 
Oerddseck  in  Baden. 

Blende  abounds  with  the  lead  ore  of  Missouri,  Wisconsin,  Iowa,  and  lUinoia.  In  Kew 
York,  Solliyan  Oa,  near  Wurtsboro',  it  constitutes  a  large  put  of  an  extensive  lead  vein 
in  millstoDe  grit,  and  is  occasiooaQy  crystallized  in  octohedrons ;  in  St  Lavrreooe  Ooi, 
brown  blende  occurs  at  Cooper's  falls,  m  a  vein  of  carbonate  of  lime,  at  Minenl  Fobt 
with  galena,  and  in  Fowler,  on  the  fiEum  of  Mr.  Belmont,  in  a  vein  with  iron  and  oopper 
pyrites  traversing  serpentine ;  at  the  Ancram  lead  Biine  in  Oohmibia  Co,  of  yeOow  and 
Drown  colors ;  in  limestone  at  Lockport^  in  honey  and  wax-yellow  crystals  often  tnnnar- 
ant;  wilh  galena  on  Fkt  (>reek,  two  miles  soutneast of  Sprakei's  BaoB.  InManaam- 
setts  it  occurs  at  Sterling  of  a  cherry-red  color,  with  salena ;  also  aycUowish-brown  vaii- 
ety  at  the  Southampton  lead  mines ;  at  Hatfidd  with  galena.  In  New  Hampshire  at  flue 
Eaton  lead  mine  it  is  abundant;  at  Warren  there  is  a  laige  yma  of  black  eleodti  la 
Maine  it  occurs  at  the  Lubec  lead  mines;  also  at  Bin^uun,  Dexter,  and  PanoodbU. 
In  Connecticut  a  yellowish-green  variety  is  met  wilh  at  Brookfield ;  at  Berlin  of  a  yellow 
color;  brownish-black  at  RtDxbuiy,  and  yellowish-brown  at  Lane's  min^  Mooroe.  £b 
Pennsylvania  at  the  Perkiomen  1^4  mine.  In  Virginia  at  Walton's  gold  mine,  hovim 
Coi,  and  more  abundantly  at  Austin's  lead  mines,  Wythe  Co.,  vdiere  it  oooors  oryatilKiad, 
or  in  radiated  cryBtallisation&    In  Teoneseee,  at  Haysboro',  near  Nashvilla 

The  Leber-blende  (hepatic-blende)  of  Breithaupt,  U.  f.  pr.  Ch.  xv,  821),  fxintaina  car- 
bon, and  is  considered  oy  Benselins  common  zinc-tuende,  impure  with  a  nunenl  IM^ 
or  some  other  mineral  with  carbon  in  its  oompositioiL 

OftSSNOCEITE,  Brooke  and  Connel,  Jameson's  Joar.  xzviii,  890 ;  Breitkmypi^  Fogg. 

li,  274.    Sulphuret  of  Cadmium. 

Hexagonal :   possibly  hemihedral.     P :  e'=136°  24',  P :  e=  117^ 
42',  P  :  e"=154°  32',  M  :  e'=1330  36',  M :  e= 
162°  18',  M  :  e"=1150  28',  e"  :  e"  (adjoining) 
SS1550  29',  e' :  e'  (adjoining)  =  189®  39',  e'  :  e' 

gv&r  M)=87®  1^''.®/  «  (adjoining)=1270  26'. 
eavage  lateral,  distinct ;  basal  imperfect. 
H.=3— 3-6.  G.=4-8,  Brooke;  4-9— 4909, 
Breithaupt.  Lustre  adamantine.  Color  honey- 
yellow;  orange-yellow — veined  parallel  with  the  axis.  Streak  pow- 
der between  orange-yellow  and  brick-red.  Nearly  transparent 
Strong  double  refraction.    Not  thermo-electric,  (Breithaupt). 

CamponHon. — Cd  S=fiulpfanr  22*4,  cadmium  T7'8.  Analysis  hj  Oonoid,  (loa  cit). 
Sulphur  22*66,  and  cadmiom  '77*80=99^.. 

B.B.  on  ebarcoal  deoompoaed,  and  a  yellowiah-red  ring  of  oiyd  of  <*«HtniMffi  i^  dnpfrtid 
Soluble  in  muriatic  add,  affording  sulphuretted  hydrogen. 

Greenoddte  occurs  in  short  hezaffonal  crystaUi  at  raahaptown  in  Renfrewsliir%  Scot- 
land, in  a  porphyritic  trap  and  amygdaloid,  associated  wHhprehnite.  Itwaai 
of  Lord  Orecnock,  its  aiscorerer. 

Thu  species  is  related  in  Ibfm  to  coppei  niokel  and  breidiaaptite. 
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RIONTTE.    Beleniet  of  Zinc.    SdenqiiecknlberfiDk.     Eolelrite,  Bf^oii. 

Massive. 

G.SS5-66.  Lustre  metallic  or  earthy.  Streak  blackish,  whan 
the  color  is  lead-gray.    Color  lead-gray— cochineal-red. 

Ckm^HmUotL — Of  the  gray  yarietj,  aooordiog  to  Del  Bio, 
Sekoinm  49,  liiic  24^  mercury  19,  anlplnir  1*6,  with  6  of  lime  from  the  giBgne. 

B3.  barnfl  with  a  fine  Tiolei-oolored  flame,  and  exhalei  eelenimn  with  the  strooff  odor 
of  hone-radiflh.  When  heated  in  a  retorti  ■eleniom,  merany,  and  a  little  ■mphm', 
aaUime. 

DiMorered  by  Del  Rio,  in  1817,  at  Calebraa,  m  the  mmioff  district  of  El  Doctor,  in 
Jlodoo,  where  it  oocurs  in  Umestone  which  is  imbedded  in  red  landstoiie. 

VOLTZITE.    Voltane. 

In  implanted  spherical  clobules ;  structure  thin  curved  lamellar. 

H.=4*6.  G.=3'66.  Lustre  vitreous  to  greasy ;  or  pearly  on  a 
cleavage  surface.  Color  dirty  rose-red,  yellowish,  brownish.  Ci^>aque 
or  subtranslucent. 

GDfiijMMtKon.^4ZnS4-ZnO=Sulphm%t  of  sine  82*77,  oiyd  of  smc  17*28.  Analysis 
by  iViumet,  (Ann.  Ch.  Phya.  zli,  426) : 

Zn  S  82  92,  ZnO  15*34,  9e  1*84,  resinous  matter  traee=:lO(yiO, 

B.R  like  Uende.    In  mm'iatic  acid  affords  fumes  of  sulphuretted  hydrogen. 
Occurs  at  Rosi^res  in  Puy  de  Dome.    Obseryed  by  Eersten  in  the  akj^  of  the  iroo 
works  of  Freiberg  and  Altenberg. 

2.  Combined  with  Oxygen,  Chlorine,  Bromine, 

KED  ZINC  ORK    Red  Zmc,  RedOzydof  Zinc.    Manganesian  Oiyd  of  Zinc    Zmk- 

ozyd,  L,    Zinc  Oxyd6.    Rothzinkera. 

Hexagonal.  Form  nearly  of  figure  2  under  quartz,  p.  339,  ob- 
served by  Levy;  pyramidal  face  on  prism  162®  2(K.  Cleavage 
basal,  eminent.  Usual  in  grains  or  coarse  particles  and  dissemina- 
ted ;  structure  foliated  ;  also  granular. 

H.=4— 4  5.  G.=5-432 — 5*524.  Lustre  subadamantine.  Streak 
orange-yellow.  Color  deep  red,  also  inclining  to  yellow.  Trans- 
lucent— subtranslucent.    Fracture  subconchoidal.    Brittle. 


Comptmiion, — 2n=0zygen  19*74,  zinc  80^6 ;  containing  protozyd  of  manganese  as  aa 
unessential  ingredient  Analyses :  1,  Berthier,  (Ann.  d.  Mines,  ir,  488) ;  8,  8,  Whitney, 
(Pogg.  Izxi,  169) ;  4,  A.  A.  Hayes,  (Am.  J.  Scl  xlviii,  261) : 

1.  Za  88-        iStnStn  12=100,  Berthier. 

2.  94*45       Stn trace,  gangue  (franklinite)  4*49,  ign  1  09=10008, Whitney. 
8.        9619        .     8*70,  imdecomp.  O'l 0=99*99,  Whitney. 

4.        98*48       Jbi  6*60,  9e  0*86,  scales  of  specolar  iron  0*44=99*78,  Hayes. 

Mr.  Hayes  has  sbce  coofinned  his  resolt  that  the  msngsnese  is  protoocyd  and  ooly  an 
impurity,  and  finds  also  that  the  coloring  matter  is  intarmized  scales  M  nd  orrd  of 
uoo.    He  obserres,  (in  a  priTate  oommonioatiooX  "  the  fariety  of  scaly  pcra^fd  u  feroa 
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irydi  is  produced  when  cUorid  of  iron  is  decompoeed  by  Taper  of  wmter  wm  dbteioed, 
and  tfab  ozjd  beipg  transparent  and  blood  red,  gives,  by  being  intcrieayedwithtiweniate 
of  the  line  sublimate,  the  red  ctAor." 

&&  alone  infusible ;  with  borax  yields  a  yellow  transparent  glass.  DissolTes  without 
afcresoence  in  nitric  acid.  On  exposure  to  the  air,  it  suffers  a  psrtial  deeomposHkn  at 
the  aarihoe,  and  becomes  inrested  imh  a  white  coating,  which  is  carbonate  ef  bib. 

Ocrars  with  Franklinite,  and  also  with  calcareous  spar,  at  Franklin  and  Stiriiqg,  H.J. 
It  was  first  noticed,  described,  and  analysed,  by  Dr.  Bruce,  (Bruoe's  American  Ifincnlog. 
JoonL,  ToL  i,  p.  96). 

Mitscfaerlidi  has  observed  minute  rix-sided  prisms  in  the  iron  furnaces  of  Ednigdifttte, 
m  Silesia,  whidi  he  believes  to  be  identical  with  this  species.  Similar  cryikala  hkim 
been  met  with  in  the  sine  furnaces  near  Siegen. 

lODID  AND  BROMID  OF  ZINC. 

Iodine  and  bromine  are  stated  by  Mentael  to  occur  along  with  a  cadmiferoos  mat  m 
Silesia,  and  hence  it  is  inferred  that  iodid  and  bromid  of  sine  must  exist  in  nature,  thoqg^ 
Dot  yet  distinguished. 

3.  Silicates,  Carbonates,  Sulphates,  Arsenates, 

lAat  of  8peeie$. 


Euonuo  Calakins, 

WiLLXiaTX, 

Hanginitb, 

HOPXITX. 

Oalaxihs,  Isomorphous  with  caldte, 
ZzNO  Bloom, 

AUBICHALCrnE, 
BUKATITX, 

"Whitx  Vitriol, 
EoTTiGrnE, 


^•Si+lifl(orfl9[). 

2n»Sl 

2n5L 

2nO. 

Cu«C+2n»C+»*. 
(2n,Cu,Ca)«C-ffl. 

2n5+7fl. 
(2n,Co,Si)»ls+8fl. 


M 


ELECTRIC  CALAMINE,  M.  Siliceous  Oxyd  of  Zinc.  Hydrous  Silicate  of  Thm^ 
Thorn,  Galmey,  (in  part).  Zinkglas,  Haus.  Zinkkieselen,  Ben.  Finseliinliifi 
Zinc  Oxid^  Silidf^,  £r. 

Trimetric :  hemihedral.    M  :  M=103^  56',  and         *  JrLm<^ 
76°  4',   M  :  «=128o  2',  P  :  a'=154°   14',  P  :  a=:  /''^^^^\ 
124^  37',  P  :  a'=1480  40',  P :  a=l  18°  23'.  Cleav-  \    •    >^ 
age  perfect  parallel  to  M,  traces  parallel  to  P.  Also    \  y^ 
stalactitic,  mammillated,  botryoidal,  and  fibrous 
forms ;  also  massive  and  granular. 

H.=4-5— 5,  the  latter  when  crystallized.  G.=: 
3*434,  Smithson ;  3*379,  Levy.  Lustre  vitreous, 
flubpearly  on  P,  sometimes  adamantine.  Streak 
white.  Color  white ;  sometimes  blue,  green,  yel- 
low, or  brown.  Transparent — translucent.  Frac- 
ture uneven.    Brittle.    Pyro-electric. 

CbmponA'on.— 2n'Si+lifi=Silica  2Q'4S,  oxyd  of  sine  67*07,  water  7*46.    Pcrfaapa 
in  some  or  all  cases,  one  third  more  water,  or  2n'Si-|-2fi==Silica  24*86,  oocyd  of 
66*46,  water  9*69.    Analyses :  1,  Smithson,  (Nidiolson^s  Joum.  tL  78):  s!  8. 
(K.  V.  Ac.  H.  1819, 141) ;  4,  6,  Berthier,  (J.  d.  IGnes,  zxriii,  841);  6.ThoinMiiL  OldL 
kag.1840);  7,8,H«Tnaon.(J.tpr.Oh.xxxiii,98):  '*    '    «««•%  l««. 
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!S-0  6S-8      *■*  =»1X  8i 

ee!8  tt-m    7-*0=ll)0,  BeneMn*. 

S4-8S3  ee-eST  7-4SO,Pband2itO'!tS,(;0-B<=«MlS,& 

Se-0  eS-0      90  =100,  Barthier. 

S6'6  64-6    10-0  =100,  BvtUer. 

0.=S1U,    SS-t  668     lO-B  =100«,  Thoanoo. 

0=S«11,    Sfi'SB  es-BB    Sin,  I>b  S-10=100,  Honuim. 

B.       -         Q=3'48e,   aeee  ee-es   888=100, Henuum. 

Tfaeo  palTariMd,  it  dinalreB  in  batted  nilpliurio  or  mmutic  add,  tud  the  loliiiiMi  gt- 
UinuM  CO  coolioe.    !□  k  fflBtnus  jieldi  wkter.    B.B.  dwreiHtktas,  kiwaila  tr 


■.  BniwMi, 


•M*  on  dianuttl ;  witli  bonx  melts  to  a  dear  riMs,  vbirh  dgea  not  become  opmqrtt  a 
ooMu  8««11«  up  with  BodK  and  alTords  with  difficulty  fumei  of  cine ;  vitb  oob«lt  m 
hitioa  oeoiHnes  at  orat  green,  tben  light  blue  on  the  edgea,  and  ibcnri  ligna  of  * — '*" 
irtdle  the  blue  color  eitenda  iolo  tbe  unfmed  portioo. 

rodt  Mcompaavingores  of  blende,  iroo,  and  lead,  m  ftt  Aix  la  Chapelle,  Bleibng,  Tir- 
■owita,andHeadipHilb,(bc  PBeudomoridiainiitatiTairf  calcMtoiwapai'areoDiniiMnia 
Derbphire,  and  alio  at  Schemniti  in  Hangar;.    Large  crjitab  b*v«  been  tomi  at 


wv  rerBKRueu  leoa  hudb,  bdo 
hamuioppoaite  Selintagrore,  ai 


In  the  Uiiil«d  StBl«a,  it  occnn  with  calamine  in  JeBema  coimtj,  HiawHni;  alio  at 
Am  Perkitnnen  lead  mine,  and  Dear  Cooperatown  in  Lehigh  oonn^.  and  on  the  Hqaqna- 
"  "  1  abundantly  at  A.DBlb'a  miiM*  io  Wythe  Oa,  Viifiiuik 

UAKOIHITE. 

Plumose  and  shininz,  with  two  unequal  cleavages  inclined  to  one 
another,  93°.    Color  m'own. 

CJxnpMtMoit.— ZnSi,  probaUy  according  to  Jacqnot,  {Aon.  d.  Woet,  [8],  ziz,  lOS). 
Fimn  Mancino  near  Leghom, 

WnXEHTTE,  Xny,  ADn.  d.  Uinea,  4th  aer.  it,  SIS.  SQiceotu  Oxyd  of  Zinc,  L.  Vatnmmm 
mod  W.S.  Kealiiig.  Jour.  Acad.  XaL  Sd.  Fhilad.  1BS4,  it,  8.  Williamiit«^  VilbilB- 
ite.     Hebetine.    Anhydroo*  Silicate  of  ^nc    IVooatite,  Shtpard. 

Rhombohedral.  In  Troostite,  R  :  R=115'', 
R :  e=147°  30',  e  :  e  (i  R)  (by  calculation)  142" 
68',  R  :  ez=122°  10';  Shepard's  meaaurements 
with  the  common  goniometer  gaveR  :  R=115°, 
R  :  e=147°  SO*,  R  :  e=122°  and  as  the  faces  are 
not  polished  and  hardly  smooth,  they  do  not  admit, 
as  the  author  has  found,  of  more  accurate  meas- 
urement. The  crystals  often  an  inch  through  and 
several  inches  long.  Crystals  of  Willemite,  hex- 
agonal prisms  intermediate  to  that  in  the  figure, 
Use  figure  112,  plate  2,  the  planes  of  the  trihedral 
summit  (r)  making  a  horizontal  edge  with  a  pris- 
matic face  (a),  r:r=128°  SC,  r:a=120°  7'; 
prismatic  planes  bright,  pyramidal  seldom  smooth.  Cleavage  lat- 
eral distinct ;  basal  also  distinct.     Also  in  grains  or  massive. 

H.=6S.  G.=3-936,  Willemite,  Thomson;  416— 4-18,  Levy: 
3-89— -4,  Troostite,  Vanuxem  and  Keating ;  4-02,  Hermann.  Lus- 
tre vitreo-resinous,  rather  weak.    Color  woitish  or  greenish-yellow 
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1.  Stirlinir* 

S.        - 
4.  liorenet^ 


when  purest ;  flesh-red,  grayish-white,  yellowish-brown ;  often 
dark-brown  when  impure.  Streak  uncolored.  Transparent  to 
opaque.    Brittle.    Fracture  conchoidal. 

aMijxm<i<m.--n&'9i==SiIica  1241,  oxjd  of  ano  27*58.  AnaljMB:  1,  2,  YMoaaaum 
and  Kaatiog,  (lo&  cxL) ;  8,  Hermaim,  (J.  f.  pr.  Chem.  zlvii,  1 1 ) ;  4»  lliomMiii,  (Wel  i,  MS) ; 

5,  Leyy,  (Ann.  d.  M.  [4],  It,  615) ;  6,  Rosengarten*  (Ramm.  8d  Sapp.  S5)  : 

Si  2a 

25-44  68*06,  9e  and  ib  6*50=100-00,  Yaniizem  and  Keatii^ 

25*00  71*88,  **  0-67,  "    2*66=99*66,  Vanuzem  and  Keating. 

26-80  60K)7,  &n  9*22,  fig  2*91.  t^  trace,  ign.  1*00=100,  HanMOB. 

26*97  68*77,  9e  148,  £l  0  66,  ib.  and  tnu»  2n,  Pe  0*78,  fi  l-SSs 

99-91,  ThoniiOB. 

6.  "                    27*05  68*40,   "  0*75,  ign.  0*80=96*50,  Lery. 
6.  Upper  SQeda,     27*84  70-82,  te  1*81=99*97,  Rosengartea 

A.  Sdilieper  has  recently  made  a  qualitative  examination  of  the  eo-called  hrooMi,  at 
the  author's  request,  and  found  osyd  of  zinc  and  silica,  with  not  more  than  one  per  ctuL 
of  ozyd  of  manganese. 

Arords  no  water  in  a  matrass.  B.6.  decrepitates  and  becomes  opaque,  hot  doea  not 
Inae,  or  only  on  the  edges  to  a  white  enameL  With  borax  or  salt  of  phosphonia,  a  traaa* 
parent  white  globule,  containing  a  doud  of  silica.  In  powder  gelatinixes  m  concentrated 
muriatic  add. 

From  Moresnet,  in  small  crystals  and  massive.  The  arstals  are  but  two  or  three 
millimeters  long,  and  one  thick.  The  prisms  are  terminatea  by  a  different  rhombobedron 
from  those  of  New  Jersey ;  perhaps  f  tt,  whidi  would  have  the  angle  127^'  88 \  Found 
also  at  Rosengarten  in  Sdesia,  and  at  Raibel  in  Carinthia.  In  New  Jersey  it  occura  at 
Stirling,  and  also  sparingly  at  Franklin. 

This  spedee  was  first  fully  and  correctly  described  by  Vanuxem  and  Keating.  Their 
analysis  was  afterwards  set  aside  by  Thomson,  who  announced  that  the  spedea  tliey  ex- 
amined was  an  ore  of  manganese. 

HOPEITE,  Brewster.    Trans.  Royal  Soc  Edinb.  x,  107.    Zinkphyllit,  Breit, 

Trimetric.  M  :  M=1010  24',  101^,  Levy,  M  :  e= 
140<^  42',  M  :  «=129'^  18',  a  :  a  (over  d)=81^  34', 
i  :  a=130o  47',  P  :  a=139°  13' ;  «'  (plane  adjoining 
e  forming  parallel  intersections  between  e  and  e)  :  ^' 
=  120°  26^  Levy,  6  :  e'rslSO^  13',  P  :  e'=zU9^  47', 
P  :  a=139°  13'.  Cleavage  parallel  with  S  highly 
perfect.  Plane  P  striated.  Occurs  also  in  renitorm 
masses,  and  amorphous. 

H.=2-5 — 3.  G.=:2-76— 2-8.  Lustre  vitreous; 
somewhat  pearly  upon  ^.  Color  grayish-white; 
reddish-brown  when  compact.  Streak  white.  Trans- 
parent— translucent.     Sectile. 

Dissolves  without  effervescence  in  muriatic  or  nitric  acid,  and  is  slowly  affected  faj  adl- 
nhuric  acid.  B.B.  gives  out  water,  and  then  melts  to  a  clear  colorless  globule,  Oa^ag 
the  flame  green.  The  globule  obtained  with  borax  remains  clear  on  cooling.  With  aoda, 
it  affords  a  scoria  which  is  yellow  when  hot,  and  gives  out  copious  (tunes  of  sine  Hid 
some  of  cadmium.  The  fused  mineral  forms  a  fine  blue  glass,  with  a  eolation  of  *wj<^ 
Hopeite  is  supposed,  therefore,  to  be  a  compound  of  phosphoric  acid  and  m*^  wiHi  a 
small  portion  ot  cadmium,  and  some  water. 

It  haa  been  observed  in  the  calamine  mines  of  Altanberg,  near  Aiz  U  OhaadhL  It 
was  named  in  honor  of  ProC  Hope  of  Bdinboigh. 


I 
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OALAimnB.    ZinksiNitli,  L,    Carbonftte  of  Zidol    SmiUiMiiite,  BwuJL    KapotU,  Br$U. 

Galmej,  (in  part). 

Rhombohedral ;  R  :  R=10r'  40',  of :  a'=1130  81',  and  66®  29^. 
Planes  R  generally  curved  and  rough.  Cleavage  rhombohedral, 
perfect.  Also  reniform,  botryoidal  or  stalactitic  shapes  and  in  crys- 
talline incrustations ;  also  granular,  and  sometimes  mipalpable ;  oc- 
casionally earthy  and  friable. 

H.=5.  G.==4 — 4*46;  4*45,  Levy;  4*42,  Haidinger.  Lustre 
vitreous,  inclining  to  pearly.  Stresik  white.  Color  white,  often 
snrayish,  greenish,  brownish-white,  sometimes  green  and  brown. 
Subtransparent — translucent.  Fracture  uneven — ^imperfectly  con- 
choidal.    Brittle. 

GM^Mtt<t<m.---2iiO==OarboDic  acid  85*19,  oxyd  of  sine  64*81=100;  but  often  coQ- 
taining  carbonate  of  iron,  manganese  or  lime.  Analyses:  1,  2,  Smithson,  (Nichoiaoii'a  J. 
Ti,76);  8,  Berthier,  (Ann.  d.  Mines,  [8],  iii,  51) ;  4,  Kobell,  ( J.  fl  pr.  Oh.  xzriii,  480) ;  6» 
6^  *l,  Monheim,  (Ramm.  2d  Supp.  181)  : 

C  2n 

1.  Somereetshire,  0.=4'884.  86*2  64*8=100,  Smithsoa 

2  Berbjshire,  84*8  66*2=100,  Smithson. 

8.  Belgium,  840  67*4,  l^e  4*0,  gangue  4'2«99'6,  Berthier. 

2dO       l^eO 

4.  Nertschinsk,  9600      208.  t^hC  112^99*15,  Eobell. 

5.  Altenberg,  G.=4'16,         60*86    82*21,  An  0  4*02,  Ca  C  1*90,  ili%  0  0*14,  Kleet  CaL 

2*49=101*11,  Monheim. 

6.  "  a.=4*04,         66*89    86*46,  finO  8*47,  OaC  2*27, Elect  OalO'41=98*50,M. 

7.  **  G.»4*20,         84*92      1*68,  MnO  6*80,  CaC  1*68.%  C  2*84,  Elect  OaL 

1-85=99*67,  Monheim. 

The  rariety  containing  more  than  16  per  cent  of  protozyd  of  iron  is  called  KapwiU 
by  Breithaupt ;  according  to  this  mineralogist,  it  has  K :  R=107°  V. 

B3.  loses  transparency,  but  does  not  melt ;  carbonic  acid  is  driven  o£(  and  oxyd  of 
xIdc  is  obtained  or  passes  off  in  white  flakes.    Dissolves  with  eflEervescenoe  in  nitric  aeid. 

Oalamine  is  found  both  in  veins  and  beds,  especially  in  company  with  galena  and 
blende ;  also  with  copper  and  iron.  It  usually  occurs  in  calcareous  rodu,  and  is  generally 
associated  with  electric  calamine. 

Fine  specimens  of  calamine  are  obtained  at  Nertschinsk  in  Siberia ;  one  variety  has  a 
dark-brown  color,  and  contains  cadmium ;  another  is  of  a  beautiful  bright  green.  Other 
localities  are  Dognatzka  in  the  Bannat  of  Temeswar  in  Hungary,  Bleibcarg  and  Raibel 
in  Oarinthia,  Altenbere,  near  Aix  la  OhapeUe.  Concentric  TOtiyoidal  groups  are  met 
with  in  the  Mendip  hiUs,  and  at  Wanlockhead  in  Dumfireisshire. 

In  the  United  States,  calamine  is  found  in  great  abundance  in  Jefferson  county,  Mis* 
•ouri,  at  a  lead  mine  called  Valle's  diggings.  Hamburg,  near  the  Franklin  furnace.  New 
Jerscnr,  the  Perkiomen  lead  mine,  Pennsylvania,  and  the  lead  mine  at  Brookfield,  Comu, 
afEnrd  it  in  small  quantitiea  At  Franklin  it  occurs  only  in  a  pulverulent  form,  and  reeulta 
from  the  decomposition  of  red  sine  ore.  At  a  lead  mine  m  Lancaster  Co.,  Pa.,  it  ia 
abundant 

ZINC  BLOOM,  Smithton,    Dicarbonate  of  Zinc.    Zinoonise,  Bend,    ZmkUOthe. 

Earthy  incrustations. 

H.=2 — ^2-5.  G.=3-58 — 8-6.  Lustre  dull.  Color  white,  grayish, 
or  yellowish.    Opaque. 


CompotUion.'-iki*  C+ZtL  or  2n  C+2n*£P=Oarboaie  add  12-80,  azyd  of  aine  tl*f8r 
water  15*88.    Analysis  by  Smithson,  (loc  at),  0  1 8*60, 2a  69*88,  fi  16-10=07-98. 
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B3.  giTflt  off  abundant  white  fomea,  wlikli  are  deposited  on  the  chareoaL 
Ooeon  with  oree  of  aino  and  lead  at  Bleibeig  and  Baibel,  and  probaUy  hat  wadlid 
from  the  decompoaition  of  calamine. 

AURIOHALOITE,  BoUger,  Pogg.  zlviii,  496.    Green  Oalamine,  PtOrm, 

In  acicular  crystals  forming  drusy  incrustations ;  also  columnar 
and  granular ;  also  laminated. 

H.=2.    Lustre  pearly.    Color  verdigris-green.    Translucent 

Oompoiitum.—4)vL*  G+Za  *0+t&,  or  as  given  by  Hermann  (On'  (H-£0+(2n*  C+tfi) 
=Qr7a  of  copper  20'17»  ozyd  of  sine  ii'Tl,  carbonic  add  16*19,  water  9*9S.  AnaJ^aaa: 
1, 2,  B6ttger,  (loo.  dt) ;  8»  Connel : 


2n 

Cu 

Oa 

0          fl 

1.  Altai, 

46*889 

28192 

16-066        9*961=100-067,  Bdttger. 

2.      - 

46A20 

28-867 

16077        9*988»  99*987, BdttMr. 
27*6         =10207,  OonneL 

8.  Matlock, 

42-7 

82-6 

trace 

RB.  in  a  matrass  gives  out  water,  whidi  has  ndther  add  nor  alkaline  reaction,  and  Ihe 
men  crystals  become  brownish-black.  In  the  oater  flame,  the  color  becomes  darioer, 
but  it  does  not  fuse ;  in  the  reduction  flame,  forms  a  slag  without  melting,  yellow  whUe  hoi» 
and  white  on  cooUng.  With  borax  and  salt  of  phosphorus,  intumesces  siul  aflbrds  a  grass 
glassL  With  equal  quantities  of  soda  and  borax,  becomes  reduced,  affording  a  globule 
of  copper  in  a  slag  of  zinc  oxyd.    Soluble  in  muriatic  add  with  effervescence. 

Aunchaldte  occurs  at  Loktefi^oi,  at  a  copper  mine  of  the  Altai,  where  it  is  asaodatad 
with  calc  spar  and  brown  iron  ore,  sometimes  forming  a  drusy  covering  upon  these  min- 
erals ;  also  near  Eleopinski,  (Patiin's  green  calamine)^  in  drusy  cavities ;  also  at  Matlock, 
of  a  pale-green  color,  laminated  structure  and  pearly  lustre. 

BURATITE,  Ddetee,  Ann.  Ch.  Phys.  8d  ser.  xviii,  478. 

In  radiated  acicular  crystals  or  plumose.  Color  azure-blue. 
G.=3'32. 

Compoiition. — {2n,  Chi,  Ca)'  C-f  ^  or  a  malachite,  in  which  part  of  the  copper  ia  re- 
placed by  zinc  ana  lime.    Analysis  by  Delesse,  (loc.  dt), 

021*46,        2n  82*02,        Cu  29'4«,        Ca8'62,        £[8-46=100. 

Associated  with  calamine  at  Loktefskd  in  the  Altai  Mountains ;  said  to  occur  also  at 
Ohessy,  near  Lyons,  at  Volterra  in  Tuscany,  Framont  in  Tyrol    Closely  related  to  m 
cfaaldte.    The  Cheny  ore  afforded  0 19*88,  Zn  4119,  Ou  29,  Ca  216,  H  7*62=99-85. 


WHITE  VITRIOL.    Qoshuite,  JJoid    Sulphate  of  Zinc  Zmc  Sul&t^,  J?.   Zink-"^ 

Trimetric;  M:M=90^  42',  M:e=129°  2',  M  :  fc=134°  SV, 
e  :  e=127^  27'.  Cleavage  perfect  parallel  to  i,  or  the  shorter  diag- 
onal. 

H.=2 — ^2-6.  G.=2086.  Lustre  vitreous.  Color  white.  Trans- 
parent— ^translucent.  Brittle.  Taste  astringent,  metdlic,  and 
nauseous. 

Cbmpotftiofi.— 2n3+'7fi=Sulphuric  add  27*92,  ozyd  of  dnc  28*22,  water  48'76:=10Ql 

In  a  matrass  yields  water.  B.5.  intomesoes,  gives  off  its  sulphuric  add,  and  coTm  tlM 
charcoal  with  a  white  coating  of  ozyd  of  sin&    Easily  soluble  in  water. 

This  salt  is  supposed  to  be  formed  br  the  decomposition  of  Uende.  It  occom  at  tka 
Bammelsbeivmme  in  the  Harts,  at  Scnemnita  in  Hungary,  at  Fahlun  in  Sweden,  and  at 
Holywell  in  Wales.    It  is  of  rare  occurrence  in  nature. 

It  is  manufactm'ed  for  the  arts,  and  is  yery  eztendyely  employed  in  medicine  and  ^w^ 
ing.  White  yitriol,  as  the  term  is  used  in  the  arts,  is  tlie  siimhate  of  ainc  io  a  grannkr 
atiUe,  like  loaf  sugar,  produced  by  melting  and  agitatioQ  while  coohcig. 
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K&tTLQVrB,  JO.    ZinkaneiiH  Otio  Kmig,  J.  f.  pr.  Ghem.  xlviii,  188, 1849,  and  Nam- 

mofMi,  ib.  256. 

Monoclinic,  according  to  Naumann,  and  isomorphous  with  co- 
balt bloom.  Massive,  or  in  crusts  with  a  crystalline  surface  and 
fibrous  structure.    Cleavage  perfect  in  one  direction. 

H.=2*5 — 3.  G.=31.  Lustre  of  surface  of  fracture  silky.  Color 
light  carmine  and  peach-blossom  red,  of  different  shades.  Streak 
rMdish  white.    Translucent  to  subtranslucent. 

Cbff^Mttlion.— (iSn,  Co,  £ri)'X94-8£l[,  or  analogoiiB  to  cobalt  bloom.  Analyns  by 
Kdttig,  (lo&dt): 

la  (by  Iom)  3717,     20  80*62,    Co  6-91,    fTi  2*00,    (^  tract,    £[  28'40=10a 

In  a  matraas  yielda  water  and  beoomea  pale  smalt  blue.  B.B.  on  charcoal  in  the  ooter 
flame  changes  color  and  fuses  to  a  pearl,  giTes  out  fumes  of  arsenic,  and  leares  a  slag 
of  osyd  of  zinc    Gires  a  cobalt  and  nidcel  reaction.    In  dilute  adds  easily  dissolved. 

Occurs  with  smaltine  at  the  cobalt  mine  Daniel  near  Schneeberg.  The  color  is  owi^g 
partly  to  the  arsenate  of  cobalt  in  the  mineral 

HERRERITE,  Dd  Rio. 

ICasBiTe,  reniform.  Cleavage  in  three  directions,  and  hence  supposed  to  be  iliomboht- 
draL  Snrfitces  curred.  H.=4 — 6.  G.=4'8.  Lustre  yitreous  to  pearly.  Cokr  pis- 
taehio^  emerald  or  grass  green.    Streak  ydlowish-gray.    Translucent. 

CkmpotUiwL — According  to  Herrera,  Carbonic  add  81*86,  tellurium  65*68,  perozyd  of 
nickel  12*82.  Del  Rio  fouM  zinc  in  place  of  tellurium.  It  is  a  doubtful  spedes.  &B.  on 
charcoal  becomes  gray  and  erolyes  white  ftimes  which  corer  the  dianoal;  in  the  imMr 
flame  becomes  grass-green. 

Occurs  at  Albarradon  in  Mexico,  in  stratified  limestone,  in  a  yein  consisting  chiefly  of 
ores  of  lead,  and  native  sUver  with  horn  silver. 


X.  LEAD. 

Lead  occurs  rarely  native.  It  is  usually  in  combination  with  sulphur^ 
constituting  the  common  ore  galena.  It  is  also  found  combined  with 
oxygen,  selenium,  and  tellurium ;  with  antimony  and  sulphur ;  with  car- 
bonic, phosphoric,  arsenic,  vanadic,  chromic,  antimonic,  molybdic,  and 
tongstic  acids.    The  last  two  ores  will  be  found  on  page  406. 

The  antimonial  compounds  are  closely  related  to  sulpharet  of  antimo- 
ny, page  417. 

I.  Native. 

NATIVE  LEAD.    Flomb  Nati(  H,    Gediegen  Bid,  W. 

Monometric.    Found  in  thin  plates  and  small  globules. 
H.=:l*5.    6.=1 1*445,  when  pure.    Lustre  metallic.    Color  lead- 
gray.    MaUei^le  and  ductile. 
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OompoM^iofk— Pure  kacL   Fums  easily,  coTering  the  charooal  with  a  yeOow  oiyd. 
Tbk  epaciei    of  doubtful  ezieteiice — is  reported  at  ocourring  in  riobiuee  in  fal«M  at 
Alatonmoor  ;  in  lava  in  Madeira,  Rathke ;  at  tlie  mines  near  Oaruiagena  in  Spain ;  in 
cariwoileroaB  limestone  near  Bristol,  and  at  Eenmare,  Ireland. 

*2.  Combined  unth  Sulphur,  Selenium,  TeUurium,  Antimony, 

LUtof  SpecieM, 

GUuoiA, — ^Mfloometric,  FbS. 

OormcHPLUMBiTx, — laomorphoos  with  galena,  (€a,  Pb)  S. 
Olaorhalite, — Monometric,  isomorpbous  with  galena,    Pb  Se. 

**  varieties,  PbSe  withChiSe,CoSe,  AgSe. 

Altaitk, — ^Monometric,  Pb  Te. 

Kaotagitx,-- Dimetric,  PbTe,  with  An  Te. 

ZmnonTx,  PbS-HSbS*. 

JkjERMnojaTE,  2  Pb  S-f  As  S'. 

HKnu>icoaPHiTiB,  SPbS+SbS*. 

BoDLANGKEm,  S  Pb  S-f  8b  S'. 

Jaxboiciie,  8PbS+2SbS*. 

PLAoiomn,  4PbS4-8SbS'. 

OiooBoiaiiE,  6PbS+(Sb,As)S'. 

Konoxm,  2  (Fe,  Pb)S+(Sb,  H)  S*. 
SnsmiAifKiTX. 

GALENA.    Solphnrei  of  Lead.    Blue  Lead.  '  Bleiglans.   Blan-Bleien,  W.    Plomb 

Sulfur^,  K 

Monometric.  Figures  from  1  to  23,  on  plate  1,  and  frequently 
several  of  them  combined  in  the  same  crystal.  Cleavage  highly 
perfect  and  easily  obtained,  parallel  to  the  faces  of  the  cube.  In 
compound  ciystaJs  like  fig.  129,  ipi,  2  ;  the  same  kind  of  composi- 
tion frequently  repeated.  Also  reticulated,  tabular,  and  coarse  or 
fine  granular — sometimes  impalpable  ;  occasionally  fibrous. 

H.=2-5— 2-75.  G.=:7-3— 7-7.  Lustre  metallic.  Color  and 
streak  pure  lead-gray.  Surface  of  crystals  occasionally  tarnished. 
IVacture  flat  subconchoidal,  or  even.    Frangible. 

OMMiosi/uNk— PbS=Sidnhnr  18*84,  lead  86-66;  oootains  also  at  times  some  mA^- 
wkam,  (ore  from  Fahlun,  £erz,\  bdc  or  sulphuret  of  one,  silver,  aotimoQy,  oomper; 
and  platuERim  is  reported  to  bare  been  found  in  a  galena  from  iSbtt  Department  of  Oba- 
fente,Franoe.  Analyses :  1,  Thomson, (PhO.  Jour.  1829,  396) ;  2, 3,  Lercfa, (Ann. d.  Gk 
XL  PharuLzlT,  825): 

1.  Durham,  S  13*02    Pb8618  Fe  0*60=98*65,  lliomson. 

2.  Przibram,  G.=7'262,     14*41  81*80  Zn  8*59=99*80,  L    Pb  S  to  Zn  S  as  6  : 1. 
8.        **         0=7*824,     1418         88*61        2*18=99*97,  L.    PbS  to  ZnS  as  18: 1. 

Hie  silyer  present  is  detected  easily  by  copeDation.  Hie  galena  of  the  Harts  aflbrds 
-OSto-OSperoeotof  silTsr;  the£i«liah'02to-0S;  thai  of  Leadhills,  ScoUand,\)8to 
-06 ;  of  Monroe,  Ct^  8  per  cent;  EiUon,  N.  R,  0*1,  C.  T.  Jackson;  Shelbnme,  N.  R, 
0*15 ;  Arkansn,  -008  to  'Ck^  SOUman,  Jr. 

KB.  on  charcoal  decrqiitttkei^  mleai  heated  with  4antioB»ftisa^  gifM  off  snlpbiv,  and 
at  last  affords  a  globule  of  pore  lead. 

Galena  occurs  in  beds  and  Teins,  both  in  oystalline  and  miiiyeiaWimi  roeka.-  It  as 
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oftoo  amociated  with  UeDde,  iron,  and  oovper  pjritea»  the  earbonate  and  other  lead  eras, 
and  oocon  in  a  gangne  of  heavy  apar,  euc  apar  or  quarts. 

At  Freiberg  in  Siurany,  it  oocopiee  yeina  m  gneiae ;  ia  Spain  m  the  granite  hifla  of 
Linarea,  and  also  in  Catalonia,  Grenada,  and  ekewheore;  at  Olauathal  andNeudorf  in 
the  Harts, and  at  Pnibramin  Bohemia,  it  forms  Toins  in  day  sbite;  in  Styxk,  it  ooeun 
in  the  aame  kind  of  rock  in  beds ;  at  Sala  in  Sweden,  it  forma  Teins  in  granular  lime- 
stone ;  through  the  gray-wacke  of  Leadhills  and  the  KQlas  of  Cornwall,  are  dissemina- 
tad  Teins  of  this  ore ;  and  in  mountain  limestone,  ooeor  the  rich  repositories  of  Derby- 
shire, Cumberland,  and  the  northern  districts  of  Ekifland,  as  also  those  of  Bleiberv,  and 
the  neighboring  localities  of  Carinthia.  In  the  Enguih  mines  it  is  associated  wiUi  cal- 
careous spar,  pearl  spar,  fluor  spar,  heavy  spar,  witherite,  calamine,  and  Uende ;  otter 
localities  are  Joachimstahl,  where  it  is  worked  principally  for  the  silver ;  in  Bohemia 
soothwest  of  Prague ;  in  the  Daouria  mountains,  Siberia ;  in  Algeria ;  near  Cape  of 
Qood  Hope ;  in  Australia. 

The  most  extensive  depoeits  of  this  ore  in  the  United  States,  are  met  with  in  llia- 
aouri,  Illinois,  Iowa,  and  W  isoonsin.  The  ore  occurs  in  what  has  been  called  "  diff" 
limestone,  associated  with  blende,  calamine  ("  dry-bone"  of  the  miners),  carbonate  and 
sul^iate  of  lead,  pyrites,  and  often  an  ore  of  copper  and  cobalt. 

The  mines  of  Missouri  were  discovered  in  1720,  by  Francis  Renault  and  M.  la  Molte; 
they  are  situated  in  the  counties  of  Washington,  Jefferson,  and  Madison. 

The  lead  region  of  Wisooosin,  according  to  D.  D.  Owen,  comprises  62  townships  in 
Wisconsin,  8  in  Iowa,  and  10  in  Illinois,  being  87  miles  from  east  to  west,  ana  54 
miles  from  north  to  south.  Throughout  this  region  there  is  scaroeljr  a  square  mfle  in 
which  traces  of  lead  may  not  be  found.  The  principal  indications  in  the  eyes  of  the 
miners,  as  stated  by  Mr.  Owen,  are  the  following :  fragments  of  calc  spar  in  the  soil, 
unless  very  abundant,  which  then  indicate  that  ttie  vein  is  wholly  calcareous,  or  nearly 
so;  red  color  of  the  soil  on  the  surface,  arising  from  the  ferruginous  clay  in  which  tM 
lead  ore  is  often  imbedded ;  fragments  of  lead  (*'  travel  mineru")  along  with  the  cmm- 
bhng  magnesian  limestone,  and  dendritic  specks  distributed  over  the  rock ;  also  a  de- 
pression of  the  country,  or  elevation,  in  a  straight  line,  or  **  sink  holes,"  or  a  peculiarity 
of  vegetation  in  a  linear  direction,  indicates  of^  the  course  of  a  vein.  The  diggiogs 
seldom  exceed  25  or  80  feet  in  depth.  From  a  single  spot,  not  exceeding  60  ywras 
square,  8,000,000  lbs.  of  ore  have  been  raised ;  and  at  the  new  digging  on  the  west 
branch  of  the  Peccatonica,  not  over  12  feet  deep,  two  men  raised  2,000 lbs.  per  day; 
and  in  one  of  the  townships  two  men  raised  16,000  lbs.  in  a  day.  500  lbs.  is  the  asnal 
day*s  labor  from  the  mines  of  average  productiveness.  The  mines  of  the  Upper  MiaMS- 
sippi  afford  about  760,000  pigs  ann^^,  and  those  of  Missouri  125,000  to  150,000  piga. 

Galena  occurs  also  at  Cave-in-Rock,  m  Blinds,  associated  with  fluor  spar.  A  vem  at 
Rossie,  in  St  Lawrence  Co.,  N.  T.,  traverses,  nearly  perpendicularly,  the  gneiss  of  the  re- 
gion, varying  from  one  to  three  or  four  feet  in  width.  It  contains  also  calc  spar,  iron,  and 
copper  pyrites,  and  some  blende  and  celestine.  Near  Wurtaboro,  Sullivan  Co.,  a  huge 
yem  occurs  in  millstone  grit ;  the  ore  is  abundant  and  is  associated  with  blende,  iron  and 
copper  pyrites.  The  Anenm  \etuA  mines,  Columbia  Co.,  have  afforded  considerable  lead, 
bat  are  no  longer  worked.  In  Maine,  veins  of  considerable  extent  exist  at  Lubec,  where 
the  ore  is  associated  with  copper  pyrites  and  blende ;  also  less  extensively  at  Bine  HUl 
Bay,  Bing^iam,  and  Parsonsneld :  in  New  Hampshire  at  Eaton,  with  blende  and  copper 
pyrites,  and  also  at  Haverhill,  Bath,  and  Tamworth ;  in  Vermont  at  Thetford.  Sooth- 
ampton,  Leverett,  and  Sterling,  Mass.,  afford  small  quantities  of  galena;  also  Austin's 
mines  in  Wjrthe  Co.,  Walton's  gold  mine  in  Louisa  Co.,  and  other  places  in  Virginia;  at 
Brown's  Creek,  and  at  Haysboro,  near  Nashville,  it  occurs  with  Uende  and  heavy  spar ; 
in  the  re^on  of  Chocolate  river  and  elsewhere,  and  Lake  Superior  copper  districts. 

Argentifenms  nlena  occurs  at  Monroe,  Ct ;  Bath,  Haverhill,  Eaton,  Shelbume,  and 
other  places  in  New  Hampshire,  (C.  T.  Jackson),  and  traces  of  silver  occur  in  the  lead 
of  the  Mississippi  valley. 

The  tupernuphureUed  lead  from  Dufton,  analyzed  by  Johnston,  afforded  PbS  90^, 
S  8*71 ;  and  as  Rammelsbeiv  remarks,  it  is  probably  galena  with  disseminated  sol- 
phur.    Thomson  found  in  anoHior  from  Ireland, (Min.  i,  552),  PbS  98*21,  S  179. 
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CtTPROPLUMBITE,  JBreit. 

Tesseral.    Occurs  massive.    Cleavage  cubic. 
H.=2'6.    G.=6'408 — 6'428.     Lustre  metallic.     Color  blackish 
lead-gray.    Streak  black.    Rather  sectile  and  brittle. 

ObrnpoMttofk-^a  S+2  Pb  S,  or  (^  Pb)  S=Salpliur  1515,  lead  64  99,  copper  19*86. 
Analyus  by  Platter,  (Pogg.  bd,  671), 

S  (loss)  151,        Pb  64-9,        Gu  19*6,        Silver  0-5=100. 

RB.  on  charcoal  Bnrrotxnds  the  assay  with  an  areola  of  oxyd  of  lead  and  sulphate  of 
lead ;  with  soda  afibrds  a  globule  of  metal  In  an  open  tube  fusee  and  giree  oif  tol- 
phwousfomee. 

Ihcom  Chili. 

OLAUSTHALITK    Seleniuret  of  Lead.    Seleniet  of  Lead.    Selenblei.    Plomb  Se- 

leniur^.  Levy, 

M onometric.  Occurs  commonly  in  fine  granular  masses ;  some 
specimens  foliated.    Cleavage  cubic. 

H.=2-5.  G.=7187 — 8*8.  Lustre  metallic.  Color  lead-gray, 
somewhat  bluish.  Streak  dark-gray.  Opaque.  Fracture  granu- 
lar and  shining.     Rather  sectile. 

CompoMiiorL — Pb  Se=Selenium  27*8,  lead  72*7,  with  part  of  the  lead  often  replaced 
by  sflrer.    Analyses :  1,  H.  Roee,  (Pogg.  ii,  415,  iii,  281) ;  2,  Stromeyer,  (Pogg.  ii,  40S) ; 

5,  Rammelsberff,  (2d  Supp.  127);  4,  5,  6,  H.  Rose,  (Pogg.  iii,  288);  7,  8,  Kenteo, 
(Pogg.  zlvi,  265) : 

Se       Pb 
1.  Tilkmx)de,  27*59  71*81,  Rose. 

S.01au8thal,  2811  70*98,  Co  0*88=99-92,  Stromeyer. 

8.  l^erode,  26*52  60*15,  Ag  11*67=98*84,  Rammelsberg. 

4k  C]ainUial,(8elenkobaltblei),  81*42  68*92,  Co  8*14,  Fe  0  45=98*98,  Rose. 

6.  Ti]kerode,(selenblei]ropfer),  84*26  47*48, Cu  15*45,  Agl*29,9eandf'b2-08=100«1,R. 
6.        -        (selenkupferblei),  29*96  59*67        7*86,  Fe  0*83,  Fe  and  Pb  0*44,  iMuiasev^. 

1-00=99-26,  Boee. 
1.  Glasbachgrunde,     **  80*00  58*74        8*02,  Ag  0*05,  9e  2*00,  S  trace,  quarts  4*6 

bb98'81,  Kerstea 
a.  <*  **  29*85  68*82        4*00,       0*07,  Fe  and  S  traoe,  quarts  8*06 

=99-80,  KeratflD. 

Li  Na  8,  part  of  the  lead  is  rejdaced  by  eaTer=(Pb,  Ag)  Se. 

KoB.  5  to  8  contain  copper  and  may  be  distinct  species  as  they  hare  been  considered; 
but  it  may  be  more  correct  to  view  them  as  varieties  of  Clausthalite,  in  which  copper 
replaees  part  of  the  lead. 

jka  5  gives  the  formula,  PbSe+Gu  Se ;  G=:5*6. 

Kos.  6,  7=2PbSe+OuSe;  G.=6*9— 7*04. 

No.  8=4Pb  Se-|-Gu  Se ;  G=7*4 — 7*45.    Color  dark  lead-gray ;  powder  grayish-black. 

Na  4  corresponds  to  6PbSe+0oSe* 

6.B.  in  addition  to  the  usual  phenomena  arising  from  the  presence  of  lead,  it  gives  off 
the  odor  of  horse-radish,  and  deposits  on  the  charcoal  a  reddjsh-brown  substance.  Heal- 
ed in  a  glass  tube,  closed  at  one  end,  the  selenium  almost  immediately  sublimes,  firm- 
ing a  red  rin^  within  the  tube,  and  on  heating  the  tube  to  redness,  the  ore  Aises  and  the 
red  ring  partially  disappears,  and  a  white  oystalline  deposit  remaina  The  ores  contain- 
ing copper,  give  a  copper  reaction. 

Clausthalite  much  resembles  a  granular  ^ena ;  but  its  color  is  somewhat  peculiar  in 
its  slight  tinge  of  blue.  It  occurs  massive  m  a  vein  of  hematite,  near  Hangerode  in  the 
Harts,  at  clausthal,  and  Tilkerode,  and  Lerbach ;  and  at  Reinsberg  near  fVeiberg,  in 
Saxony. 

The  Selenid  of  Mercwry  and  Lead,  (Selenqnecksilberblei),  from  lUkerode,  may  be  a 
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mwikininil  mixture  of  CUurthalita  with  telMiid  of  mercury.    It  is  deeeribed  at  hani^ 
the  ttmetore  Mid  color  of  Claiwthalite;  G.=7*8.    Analyses  by  Rose : 

1.  Se  t^-^l        Pb  66-84        flg  16-94=97-76. 

2.  27-98  27*88  44*69=100. 

Qiret  the  odor  of  selenium  before  the  blowpipe,  and  aflbrds  mercury  wHh  soda. 

ALTAITE;  JETaid    TeUnrid  of  Lead.   TeUnrblel 

Monometric :  usually  massive.    Cleavage  cubic. 
H.=r3.     6.=8'159.     Lustre  metallic.    Color  tin-white,  resem- 
bling that  of  native  antimony,  with  a  yellow  tarnish.     Sectile. 

Otmp<mti<m.—Vh  Te=TeUorium  88*8,  lead  61*7.  Analysis  by  G.  Rose,  (I^igg.  xrili, 
68). 

Telluriam  S8'87,  SUver  1*28,  Lead  60-86. 

BR  volatilizes  in  the  reducing  flame,  excepting  a  minute  bead  of  silver.    Coloii  tha 
flame  blue. 
It  occurs  at  Savodinsky  in  the  Altai  mountains,  mixed  with  telluric  silver. 

NAaTAGITE,  Haid.  Foliated  TeUurium.  Bitelluret  of  Lead,  ITum.  Black  Tellii- 
rium,  P.  Tellurium  Glance.  Nagyager-era,  W.  Blattertellur,  ffaui.  and  L,  Bltt- 
teren.    Tellure  Natif  Auro-Plombif^re,  K 

Dimetric.     P  :  e=110^,  e  :  e=140o,  P  :  a=118°  35',  a  :  a=122<^ 
50'.    Cleavage  perfect,  parallel  with  P. 
Occurs  also  granularly  massive,  parti- 
cles of  various  sizes ;  generally  foliated. 

H.= 1—1-5.     G.=6  8fr— 7-2.      Lug- 
tre  metallic,    splendent.      Streak  and  color  blackish  lead-gray. 
Opaque.    Sectile.     Flexible  in  thin  laminse. 

Compoiition. — ^According  to  Benelius  probably  PbTe,  mixed  with  telluric  gold  and 
galena.    Analyses :  1,  Klaproth,  (Beit  iii,  82) ;  2,  Brandes,  (Schw.  J.  xxxv,  409) : 

Te  S  Pb  Au         Ag       Cu 

1.  82-2  80  640  90  0*6         1-8=100, Klaproth. 

2.  81-96        8-07        65*49        8*44     trace        114=100,  Brandes. 

B3.  on  charcoal  fuses  readily  to  a  malleable  metallic  button,  tinging  the  flame  at  the 
same  time  blue,  and  covering  tho  charcoal  with  a  white  coating.  With  borax  it  aflbrds 
a  bead  of  gold,  with  a  little  silver.  It  dissolves  partially  in  nitric  acid,  and  also  in 
nitro-muriatic 

Occurs  at  Nagyag  and  Offenbanya  in  Transylvania,  in  foliated  masses  and  crystalline 
plates,  accompanying,  at  the  former  place,  silicate  of  manganese,  blende,  and  gold;  and 
at  the  latter,  associated  with  antimony  ores. 

Berthier  has  analyzed  another  ore  very  similar  to  the  above  in  physical  characters, 
consisting  of 

Telluiium  18*0,  sulphur  11*7,  lead  68*1,  gold  6*7,  antimony  4*6,  copper  1*0=100; 

corresponding  to  21  S,  6  Te,  2  Sb,  18  Fb,  1  Au. 

ZINKENTTE,  G,  Jioae,  Pogg.  yu.    Brewster's  Journal,  vi,  17. 

Hexagonal.  Common  form  a  hexagonal  prism,  with  a  low  hexago- 
nal pyramid  at  summit ;  M  :  face  of  pyramid =102^  42'.  Lateral 
faces  longitudinally  striated ;  6.  Rose  found,  in  some  instances,  the 
interfacid  angle  M :  M  equal  to  120^  39',  and  hence  makes  the  funda- 
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mental  form  a  prism  of  this  angle,  and  the  obserred  ciystals  com- 
pound forms  similar  to  fig.  3  or  6,  pi.  4.  The  crystals  sometimes 
form  fibrous  and  massive  varieties.    Cleavage  not  distinct. 

H.=3 — 8-5.  6.=5'30d — 5*35.  Lustre  metallic.  Cdor  and 
streak  steel-gray.    Opaque.    Fracture  uneven. 

Cbmpoft^um.— Pb  S+Sb  S*=Salphur  21-S8,  antimoiiy  48*46,  lead  84*87=100.  AiiaI- 
jtM  by  R  Bose,  (Pogg.  tui,  99) : 

1.  Wolfflberg,    8  22*58        Sb  44*89        Pb  81*84        Cu  0*42=99*28. 

2.  **  undet  44*11  81*97  undet 
8.          "                    «                  46*28               80*68 

B3.  tlooe  on  charcoal  it  decrepitates  briskly,  and  fiues  as  readily  as  gray  antimoiiy, 
aflbrdiDiff  small  metallic  globules,  which  are  soon  volatiliaed,  and  the  charcoal  is  oor- 
•red  wim  a  white  coating  of  ozyd  of  lead  With  carbonate  of  soda  it  yields  globoleii  of 
metallic  lead.    With  muriatic  add  forms  chlorid  of  lead. 

It  occurs  in  the  antimony  mine  of  Wol&berg  in  the  Harts.  Its  jntrnps  of  oolmmiar 
crystals  occur  on  a  massive  yariety  of  the  same  species  in  quarts.  These  crystals  some- 
times exceed  half  an  indi  in  length,  and  have  a  breadth  of  two  or  three  lines ;  bat  fre- 
quently they  are  extremely  thin  and  form  fibrous  masses.  It  was  named  in  honor  of 
Mr.  Zinkeo,  the  director  of  the  Anhalt  mines,  by  G.  Roee,  to  whom  we  are  indebted 
for  the  first  description  of  it  It  has  been  reported  fi-om  St  Trudpert  in  the  Schwart- 
wmUL 

It  much  resembles  gray  antimony  and  boumonite,  but  may  be  distinguished  by  its 
superior  hardness  and  specific  gravity. 

DUFRENOTSITE,  Danumr.    GotOiardite,  RammeUherg. 

Monometric.    In  dodecahedrons.    Cleavage  not  distinct. 
6. =5*549.     Lustre  metallic.    Color  steel  gray.    Streak  reddish- 
brown.     Brittle. 

Composition. — 2PbS-f-AsS'=Sulphnr  22*14,  arsenic  20*74,  lead  57*12,  or  analogous 
to  Heteromorphite,  arsenic  replacing  the  antimony.  Analyses  by  Damour,  (Ann.  Ch. 
Itys.  [8],  xiv,  879) : 

S  As  Pb  Ag  Cu  Fe 

1.  22*49  20-69  66*40  0*21  0*81  0*44=99*64. 

2.  22-80  20-87  66*61  017  0*22  0-32=100*49. 

In  a  matrass  a£Eards  a  red  sublimate  of  sulphuret  of  arsenia    B.B.  fuses  easily,  yidd- 
i^g  sulphurous  add  and  arsenical  fumes,  and  a  globule  of  lead.    Dissolves  in  acids. 
Ooeurs  in  dolomite  at  St  GoUiard,  with  realgar,  orpiment,  blende,  and  pyrites. 

HBTEBOMORPHITE,  Ramm.    Feather  Ore.    Plumose  Antimonial  Ore.    Federerz. 

In  fine  capillary  crystallizations,  resembling  a  cobweb.  Also 
massive. 

H.=l — 3.  G.=5-67 — 5*9;  5*679,  massive.  Lustre  dull  metal- 
lic.   Color  dark  lead-gray — steel-gray,  sometimes  irised. 

ComponHmi,'-^  PbS-|-6bS'=Sulphur  19*82,  antimony  80*97,  lead  49*71.  Analyait: 
1,  H.  Rose,  (Pogg.  XT,  471) ;  2,  Rammelsberg.  (Pogg.  Ann.  Ixxvii,  241) ;  8,  Poedger, 
(Bamm.8dSuppi44): 

S  Sb           Pb          Fe          Zq 

V  VolliriMg,j»ftMios9,     19^2  81-04  48*87        1*80        0*08=99*01,  Boae 

20-86  8087  48*79        8*88        1*84,  Ou  1*01=100,  R. 

80«l  88^8  48'48b:101*78,  Foidg«r.  0.ss6*8788. 
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iDiCaB%  in  the  fltme  of  a  cudle,  efohring  wUto  f iuimb. 

Itooeanat  w olfsberv  in  the  EasleniHarte;  also  et  Andreesbeig  wad  fBwwthel; 
rt  ftelbeig  ftud  SdioiiDits  ;  in  the  Anhalt  si  PleiiBnberg  and  MeiMMrg. 

The  name  Feather  Ore  betng  inapplicable  nnoe  a  maHiye  Tarietj  uie  ben  tend^ 
BamnMbberg  has  mbetitiited  HetenNnoqihtte. 

Zonnaaai)  (Tinder  Ore),  mppoied  formerlr  to  be  Red  Antimony,  proree  to  be  an 
impore  arMnical  snlphnret  of  antimony  and  lead.  Boratiiger  ofawbed  in  an  anelyni, 
(J.  t  pr.  Cbem  jobt,  49), 


S 

Sb 

1.  Molidres, 

18-6 

25-6 

2.  Neaafjeld, 

18-86 

24-60 

a.  Nertachinflk, 

,  18*21 

26-04 

4. 

1911 

28*66 

6.  Ober-Lahr, 

19-05 

26-40 

«.  Wolfsberg, 

18-91 

25-94 

819-67,    Af  12-60,    8b  16*88,    Fb  48*06,    Ag  2*56,    Fe  4*52=96-19. 

It  it  soft  like  tinder,  and  has  a  dirty  dark  reddish  ooldr.  Ynm  Andreasberg  and 
GSansthal  in  the  Harts.    It  is  supposed  to  be  mixed  with  red  silTer  ore  and  mispimL 

BOULANGERITE.    Solphnret  of  Antimony  and  Lead,  0.  Botdtmaer,  Ann.  dee  Wum, 
3d  ser.  vii,  1865.    Piumbostib,  Br.    Embrithite,  Br.    Schwefelantimonblei 

In  plumose  masses,  exhibiting  in  the  fracture  a  crystalline  stmo- 
ture,  generally  massive  ;  also  granular. 

H.=2-5— 3.  G.=5'75 — 5-97.  Lustre  metallic.  Color  bluish 
lead-gray ;  often  covered  with  yellow  spots  from  oxydation. 

Cbmofitum.— ^Pb8+SbS*=Salphnr  18-09,  antimony  24*18,  lead  5'7*7&  Analyaie: 
l.Boolanger,  (Ann.  d.  Mines,  [2],  vui,  576) ;  2,  Thaiilov,(Pogg.zli,.S16)*,  8,Bn«iei% 
(Pogg.  zlvi,  281) ;  4,  Brtlel,  (ib.)  \  5,  Abendroth,  (Pogg.  xlvii,  498)  ;  6,  Rammelsbeig,  (Sd 
Snpp.  28): 

Pb 

58-9,  Fe  1-2,  Cu0-9=:100,  Boulanger. 
55-57=99*08,  Thaubw. 
66*29=:99-54,  Bromeis. 
68*87,  Fe  1 78,  Ag  0-05=98*47,  BrfleL 
55*60=100-05,  Abendroth. 
55-15=100,  Rammelsbeig. 

B.B.  fuses  readUy,  with  exhalations  of  sulphuroos  acid  and  fhmes  of  ozyd  of  antimo- 
nr.  On  charcoal,  a  yellow  circle  indicates  the  presence  of  lead.  Easily  attacked  bj 
mtrie  acid.  Boiling  strong  moriatic  add  decomposes  it  with  the  extrication  of  sulphur- 
etted hydrogen. 

Occurs  quite  abundantly  at  Molidres,  department  of  Oard,  in  France ;  also  at  Naaaf- 
ield  in  Lapland ;  at  Nertschinsk,  and  Ober-Lahr ;  at  Wolfsberg.  8pecimeni  fimn  the 
last  mentioned  locality  gave  Rammelsberg  Q.=5*75,  and  pulrenxed  5*96. 

JAMESONITE,  JETaid:    Bleischimmer. 

Trimetric.  M  :  M=101'^  20"  and  78^  40'.  Cleava^  basal, 
highly  perfect.  Also  massive,  structure  columnar,  particles  deli- 
cate, straight,  and  parallel  or  divergent. 

H.=2 — 2*5.  G.=5'5 — 5*8;  5*564,  Haidinger.  Lustre  metallic. 
Color  and  streak  steel-gray.     Opaque.    Sectile. 

Com/K>«t/um^^FbS-f2SbS*=Sulphuret  of  antimony  49*7,  sulphuret  of  lead  50*8 
(=8ulphur  20*28,  antimony  8619,  lead  48*58).  Analyses :  1,  2,  8,  H.  Rose,  (Pogg.  Tiii, 
101)  *,  4,  8chafi^tsch,  (Pogg.  xxxviii,  408) : 

8  8b        Pb       Fe      Cn 

1.  Cornwall,      22*16      8440    40*75    2*80    0-18=99*78,  Eoee. 

2.  **  22*68      84*90    88*71    2*65    019,Fe,Pb,Zn  0-74=s99^2,Boea 
8.        "              nadei     88'47    40*86    8*96    0*21,  Boee. 
4.  Estreniadnra,21*78      82*62    89*97    8*68,  Bi  1*06,  Zn  042=399^, 
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BA.  in  Ml  opea  tabe  aftirdt  dUoie  wyte  ftmiM  of  inyd  of  anUmoej ;  oa  chuoMl 
doflwpitotei,  mtet  readily,  and  almott  whoU j  yiwin  off  in  famoii 

Oeonv  prindpaUj  in  CornwmU,  iMocifttad  with  ^mrts  nnd  minute  crfilnb  of  Boor^ 
aooito ;  oernionillT  ako  in  Siberin,  Hungarj,  Spnm,  uod  BnaL  Iti  perfoei  desfige 
nt  right  anffloB  wim  the  Tertical  azie,  b  mifficient  to  dietiDfuieh  it  fipomtho  tpodMeii  nh 
eemSiffi,    It  wna  named  in  honor  of  Prof.  Jameeon  of  Edinbaig^ 


GBOCRONITE,  Bvanberg,  K.  V.  Aa  H.  1889,  p.  184    Eilbrickaiite,  Aj^ok$i, 

Trimetric.  Massive,  with  imperfect  cleavage  in  one  direction. 
Also  granular  or  earthy. 

H.=2 — 3.  G.=6-4 — 6-6.  Lustre  metallic.  Color  and  streak 
light  lead-gray — grayish-blue.    Fracture  uneven. 

Cbif^Km^on.— 6FbS-HSb,Af)S".  Analyses:  1,  Svanberg,  (Jahresb.  zx,  208);  % 
Saarage,  (Ann.  d.  Mines,  [8],  zrii,  526) ;  8,  Kenidt,  (Fogg.  Ixv,  302) ;  4,  Apjohn, 
(Tians.  Roy.  Irish  Acad,  for  1840) ;  5,  Syanberg,  (Ofr.  K.  V.  iJc.  Fdrfa.  1848,  64) : 


S  Sb 

1.  Sala,  Sweden,  G.=6-64,    16-26  9*58 

2.  Merido,            0.=6-48,  16*20  16*00 

5.  Tnecany,G.=6-46— 6*47, 17*82  9*69 
4inU&rid(m»<d,G.==6-407,16*86  14-89 

6.  Fihlon,           a.=6*484, 15*16  5*66 


As 
4*69 

4*72 

4*62 


Pb 
66*45 
64*89 
66*55 
68-87 


Fe 


On 

1*51  0*42,  Zn  0*1 1=99-08,  St. 

1*60  — =99*89,  SanTage. 

115  1*78=100*95,  Eenidt 

0*88=100,  Apjohn. 

6417    417  0*08,  Ag  0*24,  Zn  Mft, 
Cu  4*17,  Si  1 9=98-85,  STanbvf. 

Syanberg  deduces  for  the  last  the  same  formula  as  above,  excepting  6  instead  of  5  Pb  S. 

KR  fuses  readily,  gives  off  fumes  of  antimony  and  sulphur,  and  colors  the  charcoal 
around,  yallow. 

Geocronite  comes  from  the  silver  mines  of  Sala  in  Sweden ;  also  in  GaUicia,  at  Mere- 
do  in  Spain,  in  nodules  in  galena ;  it  crumbles  oasfly  and  soils  the  fingers ;  in  the  valley 
di  Oastello  near  Pietro  Santo,  in  TSiaoLoj.  The  Obrickenite  is  from  Kilbricken,  Clara 
Oo.,  Ireland.  The  name  geocronite  is  derived  from  ynt  earth,  and  XP**^(»  Saiwm,  the  al  • 
chemistic  name  for  lead. 


PLAGIONITE,  G.  Rase,  Pogg.  xxviii,  421,  1888. 


Monoclinic.  P  :  M=138°  52',  M  :  M= 
120°  40' ;  P  :  a  (adjacent) =107°  32',  P  :  6= 
134°  20',  P  :  e=140°,  e  :  e=142°  03',  6'  :  6' 
=134^  30',  Rose.  Crystals  thick  tabular. 
The  plane  P  shining  and  smooth  ;  others  stri- 
ated. Cleavage  lateral,  perfect,  but  seldom 
affording  smooth  surfaces.  Also  massive, 
granular. 

H.=2-6.  G.=5'4.  Lustre  metallic.  Color 
blackish  lead -gray.    Opaque.    Brittle. 


Campo9iiioti.—4  Pb  S+8  Sb  S*=Sulnhur  20*71,  antimony  38*30,  lead  40*99.  AnalysM : 
1,  H.  Rose,  (Pogg.  zxviii,  428) ;  2,  Kndematach,  (Pogg.  xzzyii,  588) : 

1.  Wol&berg,  S  21*58        Sb  87*94        Pb  40*52=99*99,  Roae. 

2.  «<  2149  87*68  40*98=100,  Kudematsdi. 

B.  B.  decrepitates  and  fnaea  aaailT,  affotdin^  ftmua  of  aalphnr  and  oizyd  of  antimfliD^, 
And  coating  the  charcoal  with  oxji  of  lead. 
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Oooort  at  WoUSiberff  in  geodet  and  dmaef  of  cryttals  in  maauya  plagiooite  or  crjra- 
talUaed  on  qnarta,  and  waa  diaoorered  bj  Zinckaa  It  waa  named  by  E(Dae,  in  alluawQ 
to  iti  obUqae  form  of  orystalUaation,  from  wXmytHt  oblique. 

'  KOBELLTTE,  SetUrherg,  E.  V.  Ac.  H.  1889,  p.  188,— Berz.  Jaliresb.  tx,  216. 

Resembles  sulphuret  of  antimony,  but  with  a  brighter  lustre ; 
structure  radiated. 

6.=6'29 — 6*32.  Soft.  Color  blackish  lead-gray  to  steel-gray. 
Streak  black. 

CbmpMitiofi.— (8  Pe S+2 Sb  S»)+(8  PbS+Bi  S*)=2(Pe,  Pb)S-HSb,  Bi)S».  Analy- 
aiaby  Setterberg,  (loacit.): 

817*86,    Sb  9^4,    Bi  27-05,    Fb40l2,    Fe2*96,    CuOSO,  gaogne  1  •46=99*48. 

RK  fuses,  colors  the  charcoal  yellow,  passes  off  mostljr  in  ftim^  and  yialds  a  wMt 
metallic  globule.  Dissolves  in  concentrated  muriatic  add,  affording  sulphnrettad  hy- 
drogen. 

From  the  cobalt  mine  of  Hvena  in  Sweden.    It  waa  named  in  honor  of  Ton  EobelL 

STEINMANNITK 

Monometric.  Usual  in  octahedrons;  clearage  cubic.  Also 
massive. 

H.=2*5.  G. = 6*833,  Zippe.  Lustre  metallic.  Color  lead-gray. 
Fracture  uneven. 

OompontioH, — Undetermined.  On  charcoal  fumes  of  sulphurous  add  and  antiroony 
are  given  ofl^  and  finally  a  globule  of  lead  is  obtained,  whidi  contains  silver. 

Occurs  at  Pnibram.  According  to  Zippe,  the  so-called  BUuehweif  of  the  Ckrmana  is 
a  mixture  of  this  spedes  and  galena. 

2.  Combined  with  Oxygen  or  Chlorine, 

lAtt  of  Species, 

Mnrroii,  Pb"0*. 

Plumbic  Ocubk,  PbO. 

PLATTKiarrE^  Pb  O*. 

CoTuaarra,  PbCL 

Man  Diprra,  Pb  a-f-2Pb  O. 

PaaoTLiTX. 

CoaNIOUS  LEAD,  PbCl-(-t^C 

MINIUM.     Mennige,  Haus,    Plomb  Ozid^  Rouge,  ff. 

Pulverulent,  occasionally  exhibiting,  under  the  microscope,  crys- 
talline scales.  The  crystal,  accordmg  to  M.  Kapper,  is  a  right 
rhombic  prism  of  93°  44'. 

G.=4-6.    Color  vivid  red,  mixed  with  yellow. 

CompoW/tonw— Pb"0*  [=^b-f-2i*b  IJ=Oxygen  9'84.  lead  90-66=100. 

In  the  reduction  flame  of  the  blowpipe,  globules  of  lead  are  obtained. 

Occurs  at  Bldalf  in  Hie  Bifel ;  in  BadenweOer  in  Baden ;  in  Brillon  io  Wcatphalia, 
island  of  An^[leiey ;  and  Qrsiwington  Moor  and  Weirdale,  in  TorUiire  It  ia  vmmSlj 
associated  with  galena,  and  alao  with  calamfna 

It  is  abundant  at  Aastin*s  mine,  Wythe  Ckx  Va.,  along  with  ceruiite. 
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PLUMBIO  OCHBE.    Lead-ocfare.    Ble^latte. 

Massive.    Structure  sometimes  scaly  crystalline. 
6.=8'0.    Lustre  dull.    Color  between  sulphur  and  orpiment- 
yellow.    Streak  lighter  than  the  color.    Opaque.    Does  not  soil. 

ChmpotUion, — ^^b=:Oz^gen  7*1 7,  lead  92*88;  more  or  leas  impure.  Analjaia  hf  Jolm 
(Seliw.  J.  iT»  219  and  zzzii,  106), 

^89*10,        0  8*84,        9e  and  Ca  0*48,        5i  2*40=95*82. 

MdtB  readilj  before  the  blowpipe,  and  »  eaalj  reduced  on  charcoal  to  the  metalUe  state. 

It  18  said  to  occur  at  Badenweuer  in  Baden,  in  quarta.  Geralt  states  that  it  has  been 
^ected  fipom  the  volcanoes  of  Popocatapetl  and  Jstacdtuall,  in  Mexica  It  is  found  in 
many  places  in  the  provinces  ot  Chihuahua  and  Cohahuila  in  considerable  quantLtieai 
(Am.  J.  ScL  [2],  viu,  420). 

Occurs  at  Austin's  mines,  Wythe  Ca,  Ya. 

PLATTNEBITE,  Haid.    Superozyd  of  Lead.    Scfawerbleierz,  JBreit 

Hexagonal.    Cleavage  indistinct. 

6. =9*39 — 9*44.  Lustre  metallic  adamantine.  Color  iron-black. 
Streak  brown. 

OMfi/xmKon.— PbO'=Lead  86*62,  oxygen  18*88. 
Plrobably  from  Leadhills,  Scotland 

CXyrUNNITE.    Ootunnia,  JfbiUtMJ/i.    Ootunnite,  tHmiToie^L     Cfalorid  of  Lead,  ^r%0M. 

In  acicular  crystals. 

May  be  scratched  by  the  nail.  Lustre  adamantine  ;  inclining  to 
silky  or  pearly.    Color  white.    Streak  white.  ^ 

GMfipoM^ton.~PbCl=Chlorine  25*48,  lead  74*62. 

B.B  fuses  readily  and  colors  the  flame  blue,  giving  off  irhite  vapors,  which  condense 
on  the  charcoal  With  soda,  yields  a  globule  of  lead  Dissolves  in  about  twenty-seven 
times  its  weight  of  cold  water. 

Iliis  mineral  was  observed  by  Monticelli  and  Covelli,  in  the  crater  of  Vesuvius,  after 
tiie  eruption  of  1822.  It  was  accompanied  by  chlorid  of  sodium,  and  chlorid  and  sol- 
phate  of  copper.    It  was  named  in  honor  of  a  distinguished  medical  man  at  Naplesi 

]fSNDIPITE,^M<.  Muriate  of  Lead.    Diddorid  of  Lead    Benelite,  2>vy.    Eerasine, 

BewL    Kerasite,  Skepard.    Gerasite, 

Trimetric;  M:M=102^  27'.  Occurs  in  fibrous  or  columnar 
masses,  often  radiated.    Cleavage  highly  perfect,  parallel  to  M. 

H.=2*6— 3.  G.=7 — ^7*1.  Lustre  pearly  upon  clearage  faces. 
Color  white,  with  a  tinge  of  yellow  or  red.  Streak  white.  Feebly 
translucent— -opaque. 

Cbmpom^ton.— PbGl+2PbO=Chlorid  of  lead  88*4,  ozyd  of  lead  61*6.  Ana^rMs: 
1,  2,  Benelius,  (K.  V.  Ac.  H.  1828,  and  Pogg.  i,  272) ;  8,  Berzelius's  analysis  altered  Ibr 
corrected  atomic  woght,  (Ramm.  1st  Supp.  24) ;  4,  Schnabel,  (ib.  8d  Suppi  78) : 

1.  H  Gl  6*64      0  2-68      th  00*20      ft  01(8=100,  Benelinai 

2.  6*84  1-08  90-18  0-54,  K  1*46=100,  Bendius. 
8.       Pb  01  89-82  ^b  60-18=100,  Beneliua  bj  RammalBbeig. 
4.           «*     38*74        61-26=100,  SchnabeL 
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EB.  decwpttotag  iliglitl^r,  mm!  ntMy  fbwa,  prodaoiiig  a  glbMe  of  a  desper  Tdknr 
flokr  than  tke  original  ipedmeiL  On  oharooal,  lead  maj  be  dbtainod.  'matoa  witli 
pennyd  of  oofiper  and  salt  of  phosfternB,  the  flame  aamimea  an  intaoielj  blue  eolor. 
kanlf  aoloUe  in  nitric  add. 
This  rare  mineral  oocars  at  the  Mendip  HiQa,  in  Somenetahireb  en  carthj  Uadc  man- 
.  Also  at  TamowitB,  SUeeia,  in  day  in  opaqne  prianatio  cfTatala;  and  near 
in  Weitphalia. 


ganeae. 
BriOoai 


PEROTLJTE,  J7.  /.  Brooke,  PhiL  Mag.  8d  aer.  xzxvi,  181,  1860. 

Monometric.    In  minute  cubes.    Color  sky-blue. 

CcmnonHot^ — Contains,  according  to  Percy^,  (loc.  dt),  lead,  chlorine,  and  copper,  and 
probably  oxygen ;  the  quantity  un&r  analysis  iras  too  small  for  complete  resolts.  The 
examination  gave,  besides  some  water,  chlorine  0*84,  lead  2*68,  copper  0*77,  correapood' 
ing  to  equal  atomic  equiyalents  of  ^ese  ingredients.  Mr.  Percy  snppoeea  thai  ao 
.eqaiTslent  of  oxygen  should  also  be  added,  and  writes  the  formula  (R>G1'-|-Pb0)-|- 
(UnCl+CuO)+Aq.  B.B.  by  slight  heat  the  blue  color  dian^  to  emerald-ffreeo  and 
reappears  on  cooling ;  in  the  outer  flame,  the  flame  is  green  within  and  blue  at  the  edges ; 
fuses  Tory  easily,  and  in  a  tube  fumes  were  ffiven  oBy  but  no  odors  were  peroeiTed. 
On  diarooal  in  the  inner  flame  metallic  globules  are  obtained,  which  dissohre  without 
reaidue  in  dilute  nitric  add.  With  borax  in  the  outer  flame,  a  transparent  blniih- 
green  bead  is  obtained,  which  in  the  inner  flame  becomes  turbid  and  brownish-red. 

Accompanies  gold  in  a  matrix  of  quarts  and  red  oxyd  of  iron,  and  is  said  to  haTS 
eome  fipom  La  Sonora,  in  Mexica 


\   e 

1 

^ > 
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i 

K 
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CORNEOUS  LEAD.    Murio-Carbonate  of  Lead.    Chloro-Carbonate  of  Lead,  Thommm. 
Plomb  Chloro-Carbonat6,  Duf.    Bleihomerz  of  the  GetTntrnt.     PbiMgenite, 
Homblei,  ffaus. 

Dimetric ;  forms  similar  to  fi^.  53  and  61,  pi. 
1^  and  also  combinations  of  the  two ;  also  tne 
annexed  figure.  M  :  e=135^  ;  M  :  e=146^  54'. 
P  :  e=123°6',  Brooke.  Cleavage  bright  parallel 
to  M,  and  the  diagonals. 

H.=2-75— 3.  G.=6 — 6-1.  Lustre  adaman- 
tine. Streak  white.  Color  white,  gray,  and 
yellow.  Transparent — translucent.  Kather 
sectile. 

Oompontion^Fb  Ci+Pb  0=Chlorid  of  lead  51,  carbonate  of  lead  49=100.  Anal- 
ysis by  Klaproth,  corrected  by  Berzelius,  (Beit  iii,  141 ;  Schw.  J.  xxii,  281) : 

Oxyd  of  lead  85*6,        Muriatic  acid  14*0,        Carbonic  add  6-0=106'6. 

B.R  melts  readily  to  a  yeUow  globule,  which  on  cooling  becomes  irhite  and  ofjatal- 
line.    On  diarooal  lead  is  obtainecL    Dissolves  with  eflenrescence  in  nitric  add. 

The  localities  of  this  rare  mineral  are  Matlock,  in  Derbyriure,  and  Hansbaden,  near 
Badenweiler  in  Germany,  where  it  accompanies  other  ores  of  lead ;  also  reported  to 
occur  at  Vesuyius. 
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3.  Combined  with  Carbonic  and  other  acids. 


with  vngoniti^ 
irith  rnlMtuii, 


CALKDOKTn, 


ItAKAMKirE, 

PrxoMOEPHin; 


Taxadxmrs, 
Vamaiiar  or  Lkai>  abb  C 
Sblbiatb  or  Lbab. 
CsooQisin, 


▼  AopoLonn, 


ft)B+CofiL 

»^f+Pbca. 

sH'ls+PbCL 
gf^VV+PbCL 


fbCr. 
fb»Bb+4a. 


OBRUSITE,  ffaid.     White  Lead  Ore.     Carbonate  of  Lead.    Cenue.    WeiMbleieffi. 

Igleaiaaite.    Bleierde,  Wem, 


Trimetric.    M  :  M=1170  ly,  and  e29  47',  M  :  i: 
M  :  ifz=:l50^  2^,   a  :  a=140°  16^,  and  39^  4^,  i  :  a'= 


13P  84', 
145<^  20^, 


i :  11=100^  53'.  Cleavage  parallel  to  M  often  perfect.  Compound 
crystals,  figs.  5, 6,  8,  pi.  4,  often  stellated.  Rarely  fibrous ;  often 
granularly  massive  and  compact. 

H.=3 — 3-5.  G.=6-466 — 6*480 ;  some  earthy  varieties  as  low  as 
5*4.  Lustre  adamantine,  inclining  to  vitreous  or  resinous;  some- 
times pearly.  The  former  is  sometimes  metallic,  if  the  colors  are 
dark.  Color  white,  gray,  gravish-black,  sometimes  tinged  blue  or 
green  by  some  of  the  stuts  of  copper ;  streak  uncolored.  Trami- 
parent — subtranslucent.    Fracture  conchoidal.    Very  brittle. 


LS4J>. 


4W 


OmwoiiUtm.'-^Ph  0=Carboiiie  add  16^  md  of  kad  8S-es=10a  AndjMt:  1, 
Xknotti,  (Beit  iii,  167) ;  2,  Bergemann,  (ObBm.  Unten.  Bldbi  167, 17S);  8,  Aomaos, 
(Mia  1,  668);  4,  6,  John,  (Schw. ly,  227,  Tnii,  Hi,  117);  6,  Bergeman;  7,  Eacitao: 

1.  Leadiiilla»  0 16*       ^b82aB98,  Xtaprath. 

%  BIH  16*49        88-61ssl00,  Bkgemami. 

5.  16^1         88-68,  tL  (H)6sd00,  TVaiiaoii. 

^  BidiwaUflr,  mrtky,  16*62        81*84      1-76,  Oa  and  9e  O-MslOO,  Joho. 

6.  Kail,  MNtAy,  16*81        77*07       6*82  0*80=100,  Joha 

6.  <*       '^       f«d;      l^bC  94-288  fi  2-666,  qoarti  1-07, 9e  and  Si  2-2,  BaiganaMk 

7.  Sardinia,  IgUnasite,     **     9210,  2q  C  7*02,  Kenten,  a.s:6*9. 

BwB.  decrepitates,  becomes  yellow,  then  red,  and  finally,  with  care  on  charcoal  a  glo- 
bule <Mf  lead  may  be  obtained ;  dissolyes  readily,  and  with  efieryeacence  in  dilate  mtrk 


LeadhilU  and  Wanlockhead  are  amoop^  the  best  looalities  of  this  mineral  At  these 
places  it  occurs  with  other  ores  of  lead  m  Silurian  slate.  Beautiful  crystals  are  met 
with  at  Johanngeorffenstadt;  at  Nertschinsk  and  Beresof  in  Siberia ;  near  Bonn  oo  the 
Rhine ;  at  Claiuthal  in  the  Harts ;  at  Bleiberg  in  Oarinthia ;  and  at  Mies  and  Pksbram 
in  Bohemia.  In  England,  it  has  been  obsaryed  at  Alston  Moor,  Keswick,  aiMl  pwtkm- 
lariy  in  CSomwall,  where,  in  the  mine  of  St  Minvers,  it  occurs  in  ezoeadingly  itftlifitt 
crystals.  Opaque  pseudomorphs,  imitatiye  of  crystals  of  Anglesite,  haye  been  met 
inth  at  LeadhiUs. 

Fine  erystals  hare  been  obtained  in  Peonsylyania,  at  Phenizyille ;  also  at  the  Paikk>- 
men  lead  mines,  near  Philadelphia.  It  also  occurs  at  Valle's  Diggings,  Jefferson  Oo, 
Ifisaouri,  and  in  other  mines  or  the  West  Brigham's  mines,  near  the  Blue  ^ffgndf^ 
aflbrd  it  in  considerable  quantities.  It  occurs  as  an  incrustation,  at  SootfaampCoii, 
Mass.  The  l»&d  mines  of  St  Lawrence  Co^  N.  Y.,  aflbrd  sparingly  this  ore.  Spleodkl 
erystalliaed  specimens  are  obtained  at  Austin's  mines,  Wythe  Ooi,  Viiginia, andeapaeiaUy 
al  King's  Mine,  in  Dayidaon  county,  North  GaroUmL 


ANQLESITE,  Beud.    Sulphate  of  lead.    Lead  VitrioL    BleiyitrioL    Vitriolbleien,  W, 

Trimetric.  M  :  M=103o  49',  M  :  «=128<^  6',  P  ;  a=140°  36', 
P  :  6=115°  40',  P  :  ^  or  «=90o. 
Cleavage  parallel  to  M  and  P,  but 
interrupted.  The  planes  M  and  e 
are  often  vertically  striated,  and  a, 
horizontally.  Also  lamellar  and  mas- 
sive granular. 

H. =2-75—3.  G.  =6-259— 6-298. 
Lustre  highly  adamantine  in  some 
specimens,  in  others,  inclining  to  resinous  and  vitreous.  Color 
white,  tinged  yellow,  gray,  green,  and  sometimes  blue.  Streak 
uncolored.  Transparent — opaque.  Fracture  conchoidal.  Very 
brittle. 


(7om/KM»<fon.-~^b9=8ulphuric  acid  26*4,  ozyd  of  lead  78*6=100.  Analyiea:  1, 
2,  Klaproth,  (Beit,  iii,  162) ;  8,  Stromeyer,  (Untere.  226) ;  ThomMm,  (Min.  i,  659): 

3  fh 

24-8  71-0 

26-76  70-60 

26-09  72-47 

26-66  74-06 

Decrepitates  in  the  flame  of  a  oandle,  and  freqaantly  baoomaa  aU^itlT  raddWk  BJL 
in  powder,  melta  to  a  bead  trUdi  eoola  nalk-wbite ;  and  in  tha  ioMr  mum  aftrda  ma- 
talUc  lead  by  the  addition  of  soda. 


1.  Angleeea, 

2.  Wfuilockhead, 

3.  Zellerfeld, 

4.  Leadhills, 


1-0 
0-09 


2-0=98*8,  Klaproth. 
2-26=98*60,  Klaproth. 
0  51.  Ita  0-07=99-28,  Strom. 
0-80=100,  Thom.4on. 
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m*  on  ct  laad  hmH^  b  muij  ImtMiMi,  bnm  fbe  dM«n|mHk(i  «f  « 


,  oceun,  oooDpTioc*  the  wittoJc«TitiMo(«Ua«,orliaiy» d«i 
ofdikora.    Ilus  locally,  ud  alio  WsnliMlchMd,  •&«)  Iw^  tuid  bMattltal 


„^  _ ;  Puy'i  HUM  in  ftnrilif .  ftelknowtth  in  Oonnnll,  Cnuitlial  and 

ZdlwtaU  in  the  Barl^  and  BMkawailw  in  BnoigM,  an  other  hmfiliaa.  BniO,  fat* 
•xtNualf  pwfcet(niwparMitai7itil«,hvreii«aifarM|^fi«aFondaoiBOtHnd^  n« 
miwJTi  nriatiei  are  mat  Tith  in  Kbaris,  *  ~V— j-   tad  Alstoo  Moor  in  Cnmbariand. 

In  (b*  United  8tBlM,itoacan  in  the  Minoiiri  lead  nuoai  at  the  lew]  mine  of  BonO- 
uaa*iM,lUm;  at  Botue,  N.  T. ;  whh  galena  at  the  Waltoi  grid  nuiM,LoaiwOa,TB.; 
at  FhanizriUa  and  PerkiaDuo,  PenmjlTama. 

UlTARITE,  Smote.    Cnpreoui  Angleaite.    Cuprecm  Snlj^tale  of  Lead,  Br^ait. 

Honoclinic.  M  :  T=95°  45' ;  e  :  e= 
119°,  H&idiiu^r.  Cleavage  very  perfect 
parallel  to  M  and  T. 

H.=2-6— 3.  G.=:6-a— 5-5.  Lustre  vit- 
reooi  or  adamantine.  Color  deep  azure 
Uue.  Streak  pale  blue.  Translucent. 
Future  coachoidal. 

OiauKwilMM.-— ^B-(-OnB=^iilph«te  of  lew!  7S'?,  <ujd  of  eof^MT  1M,  mtM 
4-a.  Xnalpea:  1,  Brooke,  (Ann.  HuL  [S],  ir,  111,  ]BSS);  S,  "niDnuon,  (PhlL  M^. 
IMO,Dec.40Z): 


=100,  llKnnaoa;  Q.=i■^lS^. 


bloirpipe 
Thii  mineruoet 
at  Rm^hlon  Gill,  ii 


OALEDOinTE,&Md:    Cuprecm*  Sulphato-Cu-banate  o 
iii,  117.    HalbanirUei,  Aw 


Lead,  Broatt,  Ed.  PhO.  Jour. 


^^P  Verdi; 
^^^^  to  mo 


Trimetric.  M  :  M=95°.  Secondary  form,  e' :  e'=108°  M  :  e 
=188°  aC,  P  :  a=13ff»,  P  :  e'=126° 
P:e=115'=»  SO',  a"  :  a"=143°  42', 
Brooke.  Cleavage  parallel  to  M  and 
P  indistinct,  more  obvious  parallel  to 
i.  Crystals  sometimes  large,  but  usu- 
ally minute,  and  occasionally  in  bunch< 
es  diverging  from  a  point. 

H.=2&— S.     G.=6-4;  5-0,Thom- 

Lostre  resinous.    Color  deep 

Verdigris  or  bluish-green ;    inclining 

to  mountain-green  if  the  crvstals  are 

"•iioaie.    Streak  grsBQiBli-mtite.    TrmiuluceDt.    Fracture  uneveQ. 

■■^er  brittle. 


LBAD.  Ml 

(JbMMifiofk— AnaljMs:  1,  Brooke,  (Bd.  Pfafl.  J.  fii,  119) ;  «,  Thonwxi,  (FUL  lli«. 
184^0001408): 

1.  ^B  M'8  thC  88-8  CuC  ll-4=sl00,  Brooko. 

t,  88-88  G  81-91  Cu  18-87»  fi  and  imporitioo  1*84=100,  Tbom. 

KB.  OMfly  rodnoed.    Solable  in  nitrie  ocid. 

OocvortLoodhilliaoooinpMijingoCharoroooriead;  alio  roported  fromTttmoin 
tho  Hart%  and  from  Mino  la  Motte,  Musonri 

LSADHILLrrE.    Sulphato-tricarbonate   of  Lead,  Brooke,  Ed.  Fhfl.  Jour.  Si,  111 
Bhomboidal  Carbooate  of  Lead.    Bleisiilphotriearbonat»  JRamm.    TemlrUoien. 

Monoclinic.  P  :  M=890  36',  M  :  M=590  40' ;  M  :  e=^UtP 
W.  Cleavage  basal,  very  perfect;  in 
traces  in  the  direction  of  M  and  €,  Often 
in  compound  crystals  of  three  individuals, 
havins  a  resemblance  to  a  rhombohedral 
crystd. 

H.=2'5.  6.=6-0 — 6*5.  Lustre  of  the  basal  planes  pearly,  other 
parts  resinous,  somewhat  adamantine.  Color  white,  passing  into 
yellow,  ffreen  or  gray.  Streak  uncolored.  Transparent — ^translu- 
cent.   Conchoid^  fracture,  scarcely  observable.    Kather  sectile. 

CompotUion^-^h  S+8l^  C=Si]lpl]ate  of  lead  8'7'44»  carbonate  of  lead  72-68.  Anal- 
jMs:  1,  Brooke,  (Bdinb.  Phil.  J.  new ser.  iii,  117, 138);  2,BenEeUi]%(JahreBb,iii,  184); 
8,  Stromeyer,  (Qott  gel  Ana.  1826, 118): 

1.  Ph  5  27-6  th  0  72-6=100,  Brooke. 

2.  28-7  71-0=99^,  Berselin 
8.                 27*8                            72-7=100,  Stromeyer. 

BJ3.  intnmesoee  at  firtt,  and  then  tarns  yellow ;  but  returns  to  a  white  color  on  cool- 
ing. Easily  reduced  on  charcoaL  Effervesces  briskly  in  nitric  add,  and  leaves  a  white 
precipitate. 

This  ore  has  been  found  principally  at  Leadhills,  associated  with  other  ores  of  lead  in 
a  vein  traversing  graywacke ;  Grenada  is  also  stated  to  be  a  locality  of  it,  and  the 
island  of  Serpho,  Grecian  Archipelago.  The  compound  forms  are  very  ccnnpleXi  Tbe 
crystals  seldom  exceed  an  inch  in  length,  and  are  oommonly  smaller. 

LANARKITE,  Beud.    Diozylite.    Sulphato-Carbonate  of  Lead,  Brooke,  Ed.  FhiL  Jour. 

lii,  117. 

Monoclinic.     Plane  M  usually  rounded,  and  the  crystals  aggre- 

?ated  lengthwise,  and  seldom  distinct. 
Heavage  basal,  perfect ;  also  parallel  to 
the  shorter  diagonal.  Laminae  flexible 
like  gypsum. 

H.=2— 2-6     G.=63— 7.     Lustre   of 
the  cleavage  face  pearly ;  other  parts  ada- 
mantine,  inclining  to  resinous.    Streak  white.    Color  greenish- 
white,  pale-yellow  or  gray.     Transparent — translucent. 

(Tiw^MMi/um.— ^S+^bO-«Sulphate  of  lead  68-16,  carbonate  of  lead  48*86.  Anal- 
ysis by  Brooke,  (be.  dt);  Thomson, (HuL  Mag.  1840,  Dec.  402): 

Carbonate  of  lead  48-9,  and  sulphate  of  lead  681=100. 

48-04  •*  *•        48-98=100, 0.SS8-8197. 
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KK  fines  toa  globule,  wbieh  is  wbHtm  on  cooling.  DutolTes  ia  nitric  Mad,  bat  with- 
out a  perceptible  effervescence. 

Occnre  at  Leadhills,  with  other  ores  of  lead.  A  massire  variety  is  reported  fkiom 
Sibcvia,  and  also  from  Tsnne  in  the  Harts. 


PYROMORPHTTE.    Phosphate  of  Lead.    Braiinbleierap  OrOnblMM^  Wtm,  and  M^. 
TnnbeobLai,  Mmu.  BuntUeien.  Nnssierite,  J)amkim9tr,  PoljsphMita.  MiesHab  MniL 

Hexagonal.  Secondary  form,  fig.  I25,jil,  2 ;  M  :  e=150^,  M :  e 
=130^  22',  e  :  e=142^  12'  and  80^  44'.  Cleavage  in  traces  paralld 
to  M.  M  commonly  striated  horizontally.  Often  globular,  (Poly- 
sphaerite),  reniform,  and  botryoidal,  with  a  columnar  structure ;  also 
norous  and  granular. 

H.=3*6— 4.  G.=6*6871 — ^7*048.  Lustre  resinous.  Color  green, 
yellow,  and  brown,  of  different  shades ;  sometimes  fine  orange- 
yellow,  owing  to  an  intermixture  with  chromate  of  lead.  Streak 
white,  sometimes  jellowish.  Subtransparent — subtranslucent. 
Fracture  subconchoidal,  uneven.    Brittle. 

CWMi<tofk— EssentiaU J  ZPh*  P+Pb  CI ;  more  correctly  (Pb  CI,  Ca  Fl)4-8(1%  (kff, 
inUi  too  phosphoric  acid  sometimes  replacedpartly  by  arsenic  add.  Analysaa:  1, 
Beigemann,  (Chem.  Tint  Bleib.  204) ;  2,  8,  4,  ITohler,  (Pogg.  iv,  161) ;  5—9,  Keratan, 
(Schv.  J.  Ixii,  1,  and  Pogg.  zzyi,  4S9) ;  10, 11,  Lerch,  (Ann.  Ch.  u.  Phann.  zIt,  828;: 

Pb«P  J^b"ls   PbCl  CaFl  Ca«P 


1.  Kediemioh, 

2.  Zachopau,  ^ffeif, 
8.        "  white, 

4.  LeadhUls,  orange, 

5.  Freiberg,  brown  ) 

PolyaphmriU, ) 

6.  Hies»  Irown, 

1.     "        "      crytt, 

8.  Bleistadt,  brotm  cryst., 

9.  Poullaouen,  <^<t, 

10.  Bleistadt,  lirown  cry  it. 

11.  "  «        « 


92-66  7*46  — =100,  Bergenuum. 

89*94  1005  =99^9,  Wohler. 

80-37  9-01  10-09  =99^7,  Wohler. 

8816  trace  9*91  =9807,  Wohler. 

77-02  10-84  109  11-05«100,  Kersten. 


81-65 
89-27 
8917 
89-91 
87-38 
88-42 


10-64 

9-66 

9-92 

1009 

10-23 

9-57 


0-26  7-46=100,  Kersten. 

0*22  0-85=100,  Kersten. 

014  0-77=100,  Kerstea 

=152,  Kersten. 

007  0-86,  teT  0-77=90-81,  Lerch. 

0-20  1-58,  0-60=100-27,  Leieh. 


B.B.  on  charcoal,  melts  without  additioD,  and  the  globole  on  cooling  assomes  a  poly- 
hedral form,  and  a  dark  color ;  in  the  reducing  flame,  becomes  bluish  Dissolves  readilj 
in  heated  nitric  acid. 

Fpomorphite  occurs  principall^r  in  veins,  and  accompanies  other  ores  of  lead. 

Fine  specimens  occur  at  Leadhills  and  Wanlockhead;  at  Poullaouen  and  Hnelgoet 
in  Britanny  ;  at  Zschopau  and  other  places  in  Saxony ;  at  Przibram,  Mies,  (MiesUe,  brown 
TMiaiy),  and  Bleistadt,  in  Bdbemia ;  and  at  Sonnenwirbel  near  Freiberg ;  Clauathal  in 
the  Harts ;  Beresof  in  Siberia ;  at  Cornwall  and  Wicklow  in  Ireland. 

Pyromoiphite  has  been  found  in  good  specimens  at  the  Perkiomen  lead  mine  nav 
Philadelphia^  but  it  is  not  abundant ;  also  in  Maine,  at  Lubec  and  Lenox;  in  New  Tork, 
a  mile  south  of  Sing  Sing ;  sparingly  at  Southampton,  Massachusetts,  and  Bristol,  Oooa. 
Oiystallisations  of  great  beauty,  presenting  brignt  green  and  gray  colors^  are  obtained 
ai  the  lead  mine  in  Davidson  Co.,  N.  C. 

The  name  Pyromorphite  is  from  mp,  fire,  inp^ti,  form,  and  alludes  to  the  erystidliiie 
form  the  globule  assumes  on  cooling.'   ^This  species  passes  into  the  following. 

Ktaeierite  is  considered  by  Dufr^noy  an  impure  pyromorphite,  containing  some 
Date  of  lead.    It  is  from  If  nsai^re,  Dept  of  Rhone,  France. 
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MDCCFSNE.    Oreea  Letd  Ore.    Aneuite  of  Lead    GrOnUeien,  W,    TnmbebUei* 

JSToiM.    Kampyliie,  Brt^,    Hedjphane.    Munetite. 

Hexagonal,  and  isomorphous  with  pjrroroorphite ;  e  :  e=142^  89^, 
M:e=129^  50^.  Cleavage  basal,  imperfect;  paraUel  with  M  in 
traces. 

H.=3-5.  G.=7-19 — ^7-25,  Mimetene  ;  6-4 — 5*6,  Hedjphane. 
6*&— 6*9,  Kampylite.  Lustre  resinous.  Color  pale-yellow,  passing 
into  brown ;  sometimes  orange  yellow  (kampylite)  from  the  pret- 
ence of  chromate  of  lead ;  sometimes  whitish  when  containing 
much  phosphate  of  lime,  (hedyphane).  Streak  white  or  nearly  so. 
Subtransparent — translucent.     Sectile. 

(kmffmHon, — 8(l^b,Ca)'(£B,P)+PbOI,  or  allied  to  pyromorphite,  ezeepting  tiie 
pff«aeDoe  of  areenic  add  in  place  of  phosphoric.  Analyses :  1,  W(^r,  (Pogg.  iv,  167);  % 
8,  Dnfi^noy,  (Traits,  iii,  46) ;  4,  Kertten,  (Schw.  J.  Izn) : 

Pb'lfl  Pb"P  PbCl 

L  Johamigeorgeturtadt.          82*74  7*50  9'60=99*84»  Wohler. 

S.  HomhaiKMD,                       86  70  215  10-40=98*26,  Dnfr^ooy. 

8.  Conmrall,                           84'66  4*50  9'05=:9810,  Dufr6noy. 

4.  Longfaansh.,  JBA^AofM,    60*10         10*29, Ca"P  16*61,  Ca"ltl2*98=9S'86,K. 

DlaaolTes  easily  in  nitric  add,  especially  if  heated.  B.B.  fuses  to  a  browmsh-Tenow 
mass;  and  on  duirooal  piyes  out  oopioos  arsenical  fumes  and  affords  a  fflobole  of  lead. 

Occurs  at  Wheal  Unity,  near  Redruth,  in  Cornwall,  and  in  sereral  other  of  the  Ooinidi 
mines ;  also  at  Beeralston  in  Devonahire,  and  Caldbeckfell  in  Cumberland.  At  St  Prix, 
in  the  Department  of  the  Saone,  in  France,  it  occurs  in  capillary  cirstala ;  at  Johanngeor- 
genatadt,  m  fine  crystals  of  a  yellow  color ;  at  Nertschinsk,  Siberia,  in  renifonn  masses 
of  a  brownish-red  color ;  also  at  Zinnwald  and  Badenweiler. 

Tlie  Htdy^kceM  is  from  Loogbanshyttan  in  Sweden,  usually  in  amorphooa  masses^  and 
sabadamantme  or  resinous  in  lustre.    Kampylite  occurs  at  Alstonmoor  and  Badenweiler. 

Domeyko  has  analyzed  an  impure  ore  related  to  mimetene  from  Chili,  Maria  Grande^ 
east  of  the  silver  mines  of  Arqueros.  Its  color  is  dirty  yeUow,  with  an  eu'thy  or  aliffhtly 
resinoua  appearance.  RB.  fuses  with  intumescence  to  a  gray  metallic  scofia,  givmg  a 
blniBh  tint  to  the  flame. 

Oompotition. — According  to  Domeyko,  (Ann,  d.  11  [4],  xiy,  146) : 

FbCl  9*06,  Ph  68*81,  Cu  0*92,  Is  11*66,  P  613,  V  1*86,  Ck  7*96,  £1, 2r  t  9e  110,  daj 

2-00,  ign.  112=99*00. 

It  is  associated  with  a  vanadate  of  lead  and  copper. 

VANADINITE.    Vanadate  of  Lead.    YanadinUeieR. 

Hexagonal,  and  considered  isomorphous  with  pyromorphite :  oo- 
curs  mostly  in  implanted  globules  or  incrustations. 

H. =2-75— 8.  6.=6-6623— 7-23.  Lustre  of  surface  of  fracture 
resinous.  Color  light  brownish-yellow,  straw-yellow,  reddish-brown. 
Streak  white  or  yellowish.  Subtranslucent-— opaque.  Fracture 
uneven,  or  flat  conchoidal.     Brittle. 

Compontion.'-Zth'  V+Pb  OL  Analyses:  1,  Berzelios,  (Sdiw.  J. Ixiii,  119);  2,  R.D. 
Thomson,  (TliomsoD's  Min.  i,  674);  8,  Daznoor,  (Ann.  d.  Mines,  [8],  id,  161) : 

1.  Zimapan,      Yaa  lead  74*00,  CUor.  lead  26*88,  9e*fi*  0*67=100,  Ben. 

2.  WicUow,  y  28*44,  fb  66*88,  Fb  7*06,  H  CI  2-46. 9e  and  Si  0'16=:99'48,  T. 

3.  I  16*86,        68*78,        6*62, 01 2*26,  Zn  6*86,  Cu  2*96,  ft  8*80=5101*60,  Dt, 
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EE  in  a  pair  of  Ibraepi,  it  tvm^  intomaaoei^  and  retains  iti  yaQow  ookr  <mi  eooGiw; 
if  kepi  toine  time  in  f neion,  howeTer,  it  diangei  into  a  itoel-gray  poroos  maai^  vbin, 
nqran  cliarooal,  with  aoda,  vielde  fflobolee  of  metallie  lead  Oa  ebiicotX  it  fbeee  iritii 
modi  frothing  into  a  beaJ,  reeembling  the  original  aany.  With  lalt  of  phoraborai  on 
phrtinom  wire,  it  fbnns  a  transparent  pearl,  of  a  fine  green  oolor  in  the  inner  flama^  aid 
jellowish-farown  in  the  outer.  It  forms  green  sdntioos  with  the  solpfaorfc  and  miiriatie 
aekk  and  a  beantifnl  yeUow  solution  with  nitric  add. 

This  mineral  was  first  discovered  at  Zimapan  in  Mexioo,  by  Del  Ria  It  haa  sBOt 
been  obtained  amoog  some  of  the  old  wondnss  at  Wanloenead  in  DnmftieaAifii, 
where  it  ocenrs  in  enudl  g^bnlar  masses,  sprinldBd  over  calamine,  or  formingthiB  eoai- 
inge  on  the  sorfrce  of  that  mineral,  and  also  m  hexa^^onal  crystals;  also  at  Mreaof  Ib 
the  Uials,  wi^  pyromorphite ;  at  Matlock  in  Derbyshire. 

SELSNATE  OF  LEAD.    SelenUeispath,  KerHm,  Pogg.  zln,  277. 

In  small  spheres  and  botryoidal  masses.  Cleavage  distinct  in  one 
direction. 

H.=8 — 4.  Lustre  greasy— vitreous.  Color  sulphur-yellow. 
Streak  uncolored.     Brittle.    Practure  fibrous. 

According  to  Rose's  examination,  it  consists  of  selenic  acid  and  osyd  of  lead,  with  a 
small  proportion  of  osyd  of  copper.  On  coal  it  fiises  readily  to  a  Uadt  sbg,  gniv  off 
a  strong  seleninm  odor,  and  is  mudly  reduced  to  a  metallic  fflobule.  With  borax  it  rasss 
and  fbnns  a  yellowish-green  pearl,  which  is  of  the  same  ccuor  on  cooling.  With  aoda, 
on  diarooal,  metallic  l^ui  is  obtained. 

Occurs  with  seleninret  of  antimony  and  lead,  malachite,  etc,  at  the  FriederidMj^Qck 
mine,  near  Hilborgfaansen,  and  at  Eisfeld. 


CROOOISITE,  KobelL    Chromate  of  Lead.    Red  Lead  Ore.    Krokoit^  Brett    Both- 

bleierz.    Plomb  Chromatd. 

Monoclinic  ;  M  :  M=93^  4(K,  P :  M=         i  2 

990  11'.  P  :  6=102^  2(K,  M  :  e=1360  6(K, 
M:«=1330lO',  e:e=1190,  6:6=107^ 
40/  Cleavage  lateral,  tolerably  distinct ; 
basal,  less  so.  Surface  M  streaked  longi- 
tudinally ;  the  faces  mostly  smooth  and 
shining.  Also  imperfectly  columnar  and 
granular. 

H.=2  5 — 3.  G.=5-9 — 61.  Lustre  ada- 
man  tine — ^vitreous.  Color  various  shades 
of  bright  hyacinth-red.  Streak  orange- 
yellow.    Translucent.     Sectile. 

Gompotitu>n.'-Pb'Rr=OTyd  of  lead 68*16, chromic  add  Sl'85.  Analyses:  1.  TUS, 
(Schw.  J.  xriii,  72) ;  2,  Benelius,  (ib.  xzii,  54) : 

1.  Pb  67-912,  Cr  31  •725=99-687,  Pfaff 

2.  68-50  81*50  =100,  Berzelios. 

Blackens  in  the  blowpipe  flame,  and  decrepitates  if  quickly  heated,  but  may  be  fosed 
to  a  shining  slag  containing  globules  of  lead.  It  undergoes  a  partial  reduction  in  glass 
of  borax,  at  the  same  time  coloring  it  green.  Dissolves  without  effienreeoenoe  in  nitrie 
acid,  and  prodooes  a  yellow  solution.    With  soda  yields  easily  metallic  lead. 

Occurs  at  Nisdme  Tasilak  in  the  Ural,  and  in  narrow  veins,  trayersing  decomposed 
gneiss,  and  associated  wiUi  gold,  pyrites,  galena,  quarts,  and  V auquelinite.  In  Kaail,  at 
CoDgonhas  do  Oampo^  fine  crystaUiaed  specimens  are  met  with  m  decomposed  granite. 
Foimd  aluo  at  Retsbanya  in  Hungary,  at  the  mine  of  St  Anthony ;  and  at  Mdcbwa  in 
the  Bannat 
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HKLANOOHROITE,  ffermtmn.     Phflenikochroite,  Oloeker.     Subseiqiiicliromate  oC 

Le«d,7%ofn. 

Trimetric.  Crystals  usually  tabular,  and  reticularly  interwoyen. 
Also  massive. 

H.a=3 — 3*5.  6.=:5*75.  Lustre  resinous  or  adamantine,  glim- 
mering. Color  between  cochineal  and  hyacinth-red;  becomes 
lemon-yellow  on  exposure.  Streak  brick-red.  Subtranslucentr— 
opaque. 


OMNiNmtum.— l^b*Cr*=Chroimc  add  28*64,  protoxyd  of  lead  76*86.  Analyiia:  Hir-. 
maon,  (Pogg.  xxviii,  162), 

Chromic  add  23*81,  Protozyd  of  lead  76*69=100. 

The  same  restilt  was  obtained  by  G.  Rose,  (Leooh.  1889,^76). 

B.R  OQ  duurcoal  foaeA  readily  to  a  dark  mass,  whidi  is  crystalliDe  when  cold.  In  the 
redndng  flame  on  diarooal,  lead  it  sublimed.    Giyes  the  reactioo  of  dunome  with  flnna. 

Oceors  in  limestone  at  Beresof^  in  the  Ural,  with  chromate  of  lead,  ▼aoqneliniteb 
pjromorphite,  and  galena.    It  was  first  analyzed  and  described  by  Hermann. 

The  name  melanochroite  is  from  ^Xac,  blaek,  and  xP*«t  coior, 

VAUQUELnOTE.    Chromate  of  Lead  and  Copper,  PhiL 

Monoclinic.     Usually  in  minute  irregularly  aggregated  crystals, 
of  a  dark  creen  or  black  color.    Compound  crystals,  similar  to  the 
annexed  r^re  ;   composition  parallel  to  a 
plane  on  the  acute  solid  angles ;  P  :  P  (of  •^^T    "ZZ       "\;,.>^^ 
the  two  individuals)  =  134^30',  and  P  :  6=   \ityZ.^^ 
149^  nearly.     Also  reniform  or  botryoidal,    \/  i  /^.^•^""""'^^^^^ 
and  granular ;  also  amorphous. 

H.=2'5 — 3.  G.=5-5 — 5*78.  Lustre  adamantine  to  resinous, 
often  faint.  Color  dark-green,  sometimes  nearly  black.  Streak 
siskin-green  or  brownish.  Faintly  translucent— opaque.  Frac- 
ture uneven.     Rather  brittle. 

C(mpotitum,—t^Ji*  Cr*+2l*b"  Cr«=Oxyd  of  lead  60*78,  oxyd  of  copper  10-80,  diromio 
add  28*42.    Analysis  by  Berselius,  (AfhandL  yi,  246), 

I*b  60-87,  Cu  10-80  Cr  28-83=100. 

B.B.  on  charcoal  slightly  intumesces  and  fuses  to  a  gray  submetallio  globule,  yielding 
at  the  same  time,  small  beads  of  lead.  With  borax  or  salt  of  phosphorus  aflbrds  a 
green  transparent  glass  in  the  outer  flame,  which  in  the  inner  after  cooling  is  red  to  blade, 
according  to  the  amount  of  mineral  in  the  assay ;  the  red  color  is  more  distinct  with  tiiL 
Partly  soluble  in  nitric  add. 

Vauauelinite  occurs  with  chnnnate  of  lead  at  Beresof  in  Siberia,  generally  in  mam- 
millated  or  amorphous  masses,  or  thin  crusts.  It  has  also  been  ob^rved  at  Pont  Oi- 
baud  in  the  Puy  de  Dome ;  it  is  stated  to  occur  along  with  the  chromate  of  lead  of 
Brazil    Levy  gives  its  specific  ^vity  at  6-8—7*2,  and  hardness  above  4*0. 

At  the  lead  mine  near  Sing  Smg,  it  has  been  found  by  Dr.  Torrey  in  green  and  farowttr 
ish-green  mammiUary  concretions,  and  also  nearly  pulverulent 
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BLKIHIKRITE,  NiecL     Bleini^,  Hau9,     Anttmonate  of  Lead. 

Blekncjd. 

Amorphous,  reniform,   spheroidal;  also  earthy  or  incinistiig. 
Structure  often  curved  lamellar. 

-  H.fi=4.  G.=s8*938,  Karsten  ;  4*6—4*76,  Hermann.  Lnstfete- 
sinous,  dull,  or  earthy.  Color  gray,  brownish,  yellowish.  StMA 
grayish  or  yellowish.    Opaque. 

CbffipMt^ion.— l*b'3b+4fi,  Hennaim=AjitimoDic  add  81*82,  oiTd  of  lead  SSDl,  «•• 
tor  6*67.  Analyses:  l,PfiJr,(Schw.  J.xzvii,!);  8,Heniiaiui,(J.  £pr.  C9iem.zziir,  1^ 


1.  Sb  48*96,  As  1 6*42,  Ph  88*10,  Oo  8*24, 9e  0*24,  Si  2*84,  S  0'«2,  Fe  Mn  8  82=108^  P. 

2.  5b 81*71,  l^b61*88,  fi  6*44c=:100,  HermaniL 

EK  on  oharooal  fuses  to  a  metallic  globule,  givet  oat  Aimes  of  aDthnooj,  and  inaBjr 

yields  a  bead  of  lead. 
Pf aflT  is  supposed  to  hare  analysed  an  impure  mineraL    Arsenic  add  is  often  pnaal 
From  Nertschinsk,  Siberia,  and  soppoeed  to  haye  resulted  from  the  deoompoBrtioa  of 

other  ores  of  Antimonj. 

PLTJMBO-RESINITE.    Oummispath.^r.  Plomb  hydro-alumineuz,  IT.   PlombgemBM^ 

LoMmonL    Bleigummi  cf  the  Qermtmt, 

Aggregations  of  columnar  i)articles  presenting  extemaUy  reni- 
form  or  globular  shapes ;  also  impalpable. 

H.=4^*6.  G.=6*3 — 6*4;  4*88,  Dufrfinoy.  Lustre  resinous. 
Color  yellowish  and  reddish-brown  ;  also  yellowish-white.  Streak 
uncolored.  Translucent.  Resembles  in  color  and  appearance 
gum-arabic.     Fracture  conchoidal,  splintery. 

Compo9ition,'-Pb3^*'\'6t£,  Benelius;  ^b*f +6^]^,  Damonr.  Analysis:  1,  Ber- 
selius,  (Schw.  J.  xzvii,  65) ;  2,  Dufr^noy,  (Ann.  Ch.  Phys.  liz,  440) ;  8,  Damour,  (Ann. 
d.  Mines,  [3],  zyii,  191) : 

/>b      XI       fl       P 

1.  Huelffoei, G^6*4,    4014  87*00  1880  ,S 0*20, Oa Pe fin  1*80, SiO*6=:98*64,BenL 

2.  Nussi^re,  0.=4-88,  87-51  84*23  1618  ,Pb»P  7*79,  quartz,  Ac.,  21 1=97*77,  Dot 

8.Huelgoet,  8510  84*82  18*70  8*06,3Pe0*20,So-80,PbCl2-27,6i0*8=9«*76,n. 

B.B.  decrepitates  and  parts  with  water.  On  charcoal,  forms  an  enamel,  partly  fosiiig: 
With  borax  a  colorless  glass  is  obtained ;  a  reduction  of  the  ore  is  not  emeted.  Otah 
centrated  muriatic  acid  decomposes  the  powdered  plumbo-resinite. 

Occurs  in  clay  slate  at  Huelgoet,  near  Poullaouen,  in  Brittany,  associated  with  galei% 
Uende,  iron  pyrites,  and  pyromorphite  ;  also  in  a  lead  mine  at  Nussidre,  Dear  Beaiyeo; 
at  Houghton  QiU,  Cumberland ;  at  Mine  La  Motte,  Missouri.  It  resembles  some  TBri»> 
ties  of  mammiUated  blende. 

An  earthy  mineral  of  allied  characters,  and  of  modem  origin,  afibrded  Berthiar, 
(Ann.  d.  Mines,  [8],  xix,  669), 

l^b  lOH),  Cu  8*0,  £128*0,  1^  with  trace  of  Is  25*5,  fi  and  organic  matters  88*0s:9WS, 

It  is  from  the  mine  Rosi^res  near  Carmeauz.  Boraelius  obeerres  that  it  is  a  hjdroia 
mixture  of  phosphate  of  alumina  Si*  r",  and  phosj^te  of  lead,  Pb*r. 
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XL    COPPER. 

Copper  it  met  with  native,  and  in  this  state  is  not  uncommon.  Its 
ttsoal  ores  are  sulphurets  and  ozyds,  the  former  being  far  most  abundant. 
It  is  also  found  combined  with  arsenic,  selenium,  antimony,  (often  aloag 
with  iron  or  silver),  also  with  carbonic,  sulphuric,  phosphoric,  arsenic* 
▼anadic,  and  silicic  acids ;  also  with  chlorine. 

€u  (or  Cu')  has  been  shown  to  be  isomoiphous  with  Ag,  Pb,  Fe,  and 
other  allied  metals. 

Copper  is  monometric  in  crystallization.  Crystals  obtained  recently 
by  Mr.  W.  P.  Blake  as  a  result  of  galvanic  deposition,  were  hexagonal 
prisms,  showing  that  the  metal  is  dimoiphous. 

1.   Native. 

OOPPEa    Gediegen  Kupfer  of  the  Germafu,    Ouiyre  Natif;  ff.    Ymum,  AUktm, 

Monometric.  In  octahedrons,  figs.  1 — II,  inclusive,  pi.  1. 
Cleavage  none.  Compound  crystals,  compoiition  parallel  to  a  face 
of  the  octahedron ;  variously  modified.  Usually  massive  and  also 
arborescent  and  filiform. 

H.=2-5 — 3.  G.=8'94,  when  pure.  Lustre  metallic.  Color  cop- 
per-red. Streak  metallic  shining.  Ductile  and  malleable.  Frac- 
ture hackly. 

OompotUum. — Pore  copper ;  but  often  ooDtaining  natiye  silyer  disseminated  through 
it  B.6.  fuses  readily ;  on  cooling,  it  is  corered  with  a  coating  of  black  oxjd.  Dissolves 
readily  in  nitric  add,  with  the  extrication  of  the  red  fumes  of  nitrous  add,  and  produces 
a  blue  solution  with  ammonia. 

Copper  occurs  in  beds  and  veins  accompanying  its  various  ores,  and  sometimes  asso- 
datea  with  iron.    It  is  freauently  found  in  loose  masses  imbedded  in  the  soiL 

In  Siberia*  and  the  islana  of  flaltps,  in  Faroe,  it  is  associated  with  fit)rout  mesotype, 
in  amygdaloid,  and  though  mostly  disseminated  in  minute  partides,  sometimes  branches 
through  the  rock  with  extreme  beauty.  Common  in  Cornwall,  at  many  of  the  mines  near 
Redruth ;  and  also  in  considerable  quantities  at  the  Consolidated  mines.  Wheal  Buller, 
and  others.  Bradl,  Chili,  and  Peru  afford  native  copper ;  a  mass  now  in  the  museum  at 
Lisbon,  supposed  to  be  from  a  valley  near  Bahia,  weighs  2616  pounds. 

This  metal  has  been  fomid  natire  throughout  the  red  sandstone  reeion  of  the  United 
States,  particularly  in  Massachusetts,  Connecticut,  and  still  more  abundantly  in  New 
Jersey,  where  it  has  been  met  with  at  several  diflerent  places,  sometimes  in  fine  crystal- 
line masses,  especially  at  Brunsvrick,  Somerville,  Schuyler's  mines,  and  Flemingtoo. 
One  mass  from  near  Somerville,  on  the  premises  of  J.  C.  Van  Dyke,  Esq.,  of  Brunswick, 
weighed  78  pounds,  snd  is  said  originally  to  have  weighed  128.  Near  Brunswick  a  rein 
or  sheet  of  copper,  a  line  or  so  uick,  has  been  traced  for  several  rods.  Near  New 
Haven,  Conn.,  a  mass  was  formerly  found  weighing  90  pounds. 

But  no  known  locality  in  the  world  exceeds  in  the  abundance  of  native  copper,  the 
Lake  Superior  copper  region,  near  Kewenaw  Point  Masses  of  great  sise  were  obswved 
in  this  district  near  theOntanawpw  river  by  Mr.  Schoolcraft  in  1821,  and  a  laige  bonider 
described  by  him,  (Am.  J.  Sd.  ni,  201),  and  weighing  8704  lbs.,  is  now  in  WashiE^;ton, 
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whQ«  anoCfaar  from  the  Mune  vkimtj,  weighing  1S7  Ibt.,  his  been  manj  yeen  in  the 
Tale  OoU^ge  ooUectioos.  One  Urge  mass  reoentl j  laid  open  at  the  **  CIm  Miiie^  has 
been  estimated  to  weigh  80  tons ;  it  was  a  flat  mass  lying  vertically  in  the  rock  aa  in  a 
▼ein,  and  measured  50  feet  long,  6  feet  deep,  and  ayeragra  6  inches  in  thklmfss     Thia 


copper  contains  intimately  mixed  with  it  about  jjs  per  cent  of  silTor ;  often  this  ii 
Is  m  visible  grains,  lumps,  or  strings,  and  occasionaiiy  a  mass  of  copper  when  polished, 
^pfpears  sprinkled  with  Urge  silver  spots,  resembling,  as  Dr.  Jackson  obserres^  a  porpfaj- 
ij  with  its  feldspar  crystau.  The  copper  occurs  in  trap  or  sandstone,  near  the  JunetkMi 
m  theM  two  roclcs.  and  has  probably  been  produced  turough  the  reduction  ofeappmt 


CMS  by  the  heat  of  the  trap  when  first  thrown  up. 

Copper  is  of  very  extensive  application  in  the  arts.  In  the  pure  state,  it  U  used  Cor 
Ttrlotts  utensils,  the  sheathing  of  ships,  ^  Alloyed  with  zinc,  it  constitutes  biiaa,  and 
with  tin  it  forms  bell  metal  A  similar  alloy,  in  different  proportions,  constitotaa  tha 
material  of  which  the  ancients  made  their  brau  weapons  and  cutting  instruments^  The 
proportion  in  these  instruments  was  about  five  of  copper  to  one  of  tin,  which  is  the 
ratio  that  affords  an  alloy  of  maximum  hardness. 

2.   Combinations  with  Sulphur,  Selenium,  Arsenic,  Antimony. 


lAtt  of  Specie*, 

CoPFiB  OiANGx,— Trimetric, 

Dionrnx, 

BrnzauANiTX, 

COTXLUNX, 

ERUBEscm, — Octahedral, 
CoPFKR  PraiTxa, — Dimetric, 

DOXXTKITK,  * 

Orat  Coppia, — ^Monometaric,  tetrahedral, 
TzNiiAifTrrK, — Monometric, 
Apbthonitx, 
WoLFSBKEGrra, 

WoLOHITE. 

Bou&ifONiTX, — Trimetric, 


i3ua 

€u»  S*. 

€uSe. 

«u8« 

(€u,Fe)8;8€uS-|-Pe»8M 

€uS+Fe*S». 

Cu*Asor€u»As" 

4RS+(Sb,As)S*. 

4RS+AsS*. 

7RS+(Sb,As)8«. 

€uS+SbS«. 

8(€u,Pb)S+Sb8*. 


COPPER  GLANCE.     Vitreous  Ck)pper.     8ulphuret  of  Copper.    Redruthite,  NiooL 
Qlance  Copper.    EupfergUs,  W,    KupfergUnz,  Haue,  and  L.    Cuivre  Sulftir^,  R. 

Trimetric.    M  :  M=119°  35'.     Secondary  forms,  P  :  a=117® 

1  2 


Briitol,  Ct 

10',  a  :  a  (over  #)=125^  40',  (125^  43\  D.,  mean  of  five  measure 


coprtm.  509 

ments  of  a  crystal  from  Bristol,  Ct),  M  :  e=152^  41',  M :  &=122P 
44'.  Cleavage  indistinct,  parallel  to  M.  Compound  crystals: 
stellated  forms  similar  to  those  of  Arragonite;  very  frequent. 
Also  massive,  structure  granular  or  compact  and  impalpable. 

H.=2-5— 3.  G.=s5-5— 5*8;  5*7022,  Thomson.  Lustre  me- 
tallic. Color  and  streak  blackish  lead-grav;  often  tarnished 
blue  or  green ;  streak  sometimes  shining.  Fracture  conchoidal. 
Sectile. 

Oompontum.—^  S=Siilphur  80*S,  copper  79*8.  ADalysM :  1,  UTlnuuiD,  (Sjit  tab. 
ITeben.  24S) ;  2, 8,  Sdieerar,  (Pogg,  Ixr,  290) ;  4,  Klaproth,  (Beit  It,  87);  5,  SchnaUl, 
(Ramm.  4th  Supp.  121): 

8  Ga  Fe 

1.  Siesen,  19H)0  79*50  0*76, 3i  1  •00=100*26,  Ullmaim. 

2.  TeUemark,  Norway,  0.=6*796,     20*48  77*76  0*91=s9910,  Scheerer. 
a          "               *         G.=6*621,     20*86  7912  0*28=99'76,  ScbeerBr. 

4.  Eatharinenbcirg,  18*50    78*50    2*26,  Si  0*75=100,  Klaproth. 

6.  Bieg^  fluunvf ,  21*50    74*78    1*26,  Si 200=99*49,  SdmabeL 

Scheerer  infers  from  the  structure  of  the  specimens  emplojed  for  his  seeood  analyns 
abo?e,  that  the  crystallisation  was  monometnc,  and  therefore  that  this  sulphuret  of  cop- 
per is  dimorphous.  Ha(iy  made  the  crystallisation  hexagonal,  which  appears  to  haye 
been  an  error. 

B.B.  in  the  outer  ilame  melts,  gires  out  fumes  of  sulphur,  and  emits  slowing  drops 
with  a  noise,  coloring  the  flame  at  the  same  time  blue.  In  the  inner  flame  becomes 
corered  with  a  coating  and  does  not  melt  On  diarooal  the  sulphur  is  driven  dS,  and  a 
globule  of  copper  remains.  In  heated  nitric  add  forms  a  green  sdutioD,  and  the  sul- 
phur is  precipitated. 

Cornwall  affords  splendid  crystals  of  this  species,  where  it  occurs  in  veins  and  bads 
with  other  ores  of  copper.  It  occurs  also  at  Faasnetbum  in  Haddingtonshire,  in  Ayr- 
shire, and  in  Fair  IsUmd,  8cotland.  The  compact  and  massive  varieties  occur  in  Siba- 
ila,  Hesse,  Saxony,  the  Bannat,  Ac 

In  the  United  states,  compact  varieties  occur  in  the  red  sandstone  formation  at  Simt- 
bmr  and  Cheshire,  Conn. ;  also  at  Schuy  Ws  mines,  N.  T.  A  vein  at  Bristol,  Coon.,  af- 
loras  large  and  brilliant  crystalUsatioos,  and  the  ore  is  profitably  mined.  Jn  Virginia 
it  occurs  in  the  U.  8.  copper  mine  district.  Blue  Ridge,  Cmuijge  Co.  Between  Newmar- 
ket and  Taney  town,  Mar^and,  east  of  the  Monocaoey,  associated  with  copper  pyrites. 

The  argent  en  epU  or  cuivre  tpieiforme  of  HaQy,  which  is  merely  vegetable  matter 
impregnated  with  this  ore,  occurs  at  Frankenberg  in  Hessia,  and  also  Ms£x>peny,  Fann. 

DioxNTR,  BreiihoMpL — A  copper  glance  or  allied  mineral  from  Chili  and  Sanger- 
haos^  m  Thuringia.  G.=4*568— -4*68.  By  a  blowpipe  examinatioii,  Plattner  ob- 
tained 70*2  of  copper,  and  0*24  of  sQver ;  the  formula  proposed  is  €Ni  S-|-80n  S(=s 
Cn*  &%  making  it  a  compound  of  1  of  copper  glance  and  8  oi  coveUine. 

BERZELIANITE.    Seknid  of  Copper.    Seleniuret  of  Copper.    Selenkupfer,jr.  Cui- 
vre S^lem6,  If,    Berseline,  Beud. 

In  thin  dendritic  crusts.  Soft.  Lustre  metallic.  Color  silver- 
white.    Streak  shining. 

Oompoiitum, — 6uSe=Selenium  88*46,  copper  61*64.  Analysis  by  Beraelius,  (AfhandL 
Ti,42), 

Selenium  40,  Copper  64. 

B3.  the  odor  of  selwiimn  and  fbses  to  a  gray  bead.    With  soda  slowly  radoead. 

OccuTB  at  8krik«rum  in  Swedeo,  tad  also  near  Lqrbach  in  the  Harts.  Madut  giraa 
the  name  Berwtlme  to  this  spedas,  which,  as  it  has  other  applioatioDs  in  tfaa  MMOoa,  wa 
have  changed  to  another  form,  aa  above. 
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COYEJJANf^BewL    Indigo  Ck>pper.    KaiiBriiidig.    Bios  Ooppif . 

Hexagonal.    Also  massive  or  spheroidal,  surface  crystalline. 
H.=l*5— 2.    G.=3'8 — 3*85.     Lustre  resinous,  faint.    Color  in- 
digo-blue or  darker.    Streak  lead-gray,  shining.   Opaque.  Seetile. 

CbnpotiMoii.^^aS*ar  CaSsdSvlpliQr  88-fi,  ooppar  S6*6.    AnaljMt:  1.  Wi 
(Sobw.  J.zliz,  168) ;  2,  CoTelli,  (Ann.  Ch.  Phys.  zxzy,  106) : 


1.  Badenweiler,  S  8264    Ca  64*778    Fe 0*463,    Pb  1*046=98*921»  Wakfanflr. 

2.  YetaTius,  82*0  66*0    =98*0,  CorellL 

B.B.  burns,  before  becoming  red  hot,  with  a  blue  flame,  and  fuaaa  to  a  globule  wfaiflh 
ia  strongly  agitated  and  emits  sparks ;  finally  yields  a  button  of  copper. 

Occurs  wiUi  other  copper  ores  near  Badenweiler;  at  Leogang  in  SaJtzburg ;  at  Kiolee 
in  Poland ;  at  Sangerbausen  in  Saxony ;  at  Mansfeld  in  Thuringia ;  and  at  VoaaTiai  on 
luTa,  where  it  was  found  by  OoyellL 


ERlTBESOrrE,  D.    Variegated  Coi 


Bomite,  ffaid.    Purple  Ooppsr,  P.    Lmr- 


t&UDJSCHjrii!;,  x/.  vancffateauopper.  isormte, //otcL  rurpie  uoppsr,  ^.  UKwm- 
colored  Copper  Ore.  Fhulipeite,  Imf,  Buntkupfierera,  W.  and  L.  Bonier  Knpfcr- 
kiei^  ffaui,    Coivre  Pyriieux  Hepatiqoe,  M. 

Monometric.  Figures  1,  2,  and  3,  plate  1.  Cleavage  octahe- 
dral in  traces.  Compound  crystals,  fig.  129,  pi.  2.  Imperfect  crys- 
tallizations, structure  granular,  strongly  connected. 

H.=d.  6.=5*003.  Lustre  metaUic.  Color  between  copper-red 
and  pinchbeck  brown.  Streak  pale  grayish-black,  and  slightly  shin- 
ing. Fracture  small  conchoidal,  uneven.  Brittle.  Speedily  tarnishes. 

Cbmp<mfi<m.---FeS+2€uSor  (Fe,  €u)S,  BerEeliu>==Sulphur  28'7,  oopper  62*6, 
iron  18*8.  86uS+Fe"S',  Ramm.=Sulphur  28*1,  copper  66*6,  iron  16*4,  bat  mizwl 
often  with  copper  glance.*  Analyses  :  1,  2,  Klaproth,  (Beit  ii,  281) ;  8, 4,  6,  Berthior, 
(Ann.  d.  Mines,  [8],  iii,  48,  vii,  640, 666) ;  6,  PhiUips  (Ann.  Pha  1822, 297 ;)  7,  Brandos, 
(Schw.  J.  xxii,  854) ;  8—12,  PUttner,  (Pogg.  xlvii,  861);  13,  Varrentrapp,  (ib) ;  14,  Hi- 
stnger,  (Afh.  i  Fjn.  iv,  862);  16,  Chodnew,  (Po^.  bd,  895 ;)  16, 17,  Bodemann,  (POgg. 
It,  116);  Staaf;  (Of?.  K.  V.  Ak.  Forh.  1848,  60): 


1.  Hitterdal,  Norway, 

2.  Rudelstadt,  Silesia, 
8.  Nadaud,  Frankreich, 

4.  Montecastelli,  Tuscany, 

5.  St  Pancrasse, 

6.  Ross  L,  L.  Killamey, 

7.  Siberia, 

8.  Sangerbausen,  nuuaive, 

9.  Eisleben,  mastive, 

10.  Woitzki,  White  Sea,  nuut., 

11.  Condurra  M.,  Comw.  cry«^, 

12.  Dalaroe,  nuutive^ 
13. 

14.  Vestanforsa,  Westmannland,  24*70 
16.  Redruth,  cri/st.,  26*84 

16.  Bristol,  Ct,  nuutive,  25-70 

17.  "       "        "  undet 

18.  Westmannland,  


S 
190 
19- 
200 
21*4 
22-8 
23*75 
21*65 
22-58 
22-66 
2506 
28*24 
25-80 
26-98 


Cu         Fe 

69-5        7-6,  0  4-0=100,  Klaproth. 

58*  18-         5-  =100,  Kkproth. 

700        7*9=97-9,  Berthier. 

67-2        6*8,  gangue  4*0=99*4,  Berthier. 

69*2  ISO,  gangue  5*0=100, Berthier. 

6107  140,  quarts  0*5=99-32,  Phillips. 

61-63  12-75,  3-5=99  53,  Brandes. 

7 1  -00       6-41=99-99,  Plattner. 

69-78       7-54=99*91,  Plattner. 

6303  11*56=99-65,  Plattner. 

56-76  14-84=99-84,  PlatUier. 

5610  17*36,  Si  0-12=99*39,  Plattner. 

68-20  14-85=100*03,  Varrentrapp. 

63*33  11-80=99-83,  Hisinger. 

57*89  14-94,  gangue  0*04=99*71,  Chodnew. 

62*75  11-64,  quartz  004,  Bodemann. 

62-65  11-42,      "       0-02,  Bodemann. 

60-56  10*24,  gangue  409=99*1 1, Staaf. 


*  Of  the  analyses,  Na  11  corresponds  nearly  to  Rammelsberg's  formula  abore  given. 
Nos.  18  and  16=the  same+(eu  S+FeS) ;  or  (€u,-Fe)*S". 
Nos.  10.  16. 17,  18=<nearly)the  same4-2eua=(5€u  S+Pe«S*) ;  or  (€Hi,  Fe)'8*. 
Nos.  9, 10,  14=(6u,Fe)S  ;  the  first  9€aS+FeS;  the  second  46uS-|-FeS. 


corFim. 
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BAbkeinoiiiidbeoomBiradoaoooliof ;  at  tli8gh»tenqpe>mtureftMei  toft  globule, 
ftttnoteUe  by  tho  magnet    Moetlj  dntolTtd  hj  nitrio  acid. 

Oocun  wito  other  copper  ores  in  orimiiiTe  and  secondary  rocka. 

OryatallineTarietiee  are  found  in  Cornwall,  and  moatW  in  the  mines  ofTincroft  and  Dol- 
eoath  near  Redmth,  where  it  is  called  by  the  miners  "horse-flesh-ore."  Other  fat^ign  lo- 
ealitiea  of  maasiTe  Tarieiies  are  at  Ross  Island  in  Killaniey,  in  Ireland,  in  cupriferona 
ahale  in  the  Mansfeld  district,  Oermany,  and  in  Norway,  Sib^ia,  Silesia,  and  the  Bannat 
MaaaiYe  TarietieB  of  embesdte  are  foond  in  the  United  States  at  Mahoopsny, 
near  Wilkesbarre,  Penn,  and  in  other  parts  of  the  same  State,  in  cojpriferous  shale,  as- 
sociated in  small  quantities  with  yitreous  copper ;  also  in  granite  at  Chesterfield,  Masa, 
also  in  New  Jersey.  At  the  copper  mine  firistol,  Gooa,  it  is  abundant,  and  occurs  in 
fine  aystallintioDs.  At  Ghesmre,  it  is  met  with  in  small  cubes,  aloqg  with  heayy 
spar,  malachite,  and  vitreous  copper. 

This  species  is  a  valuable  ore  of  copper.  Its  name  alludes  to  its  liability  to  tarnish, 
thus  reo^rinff  a  reddish  hu& 

Hie  name  oomite  applied  to  this  mineral  by  Haidinger  haa  another  application  in  the 


COPPER  PYRITES.    Chaloopyrite,  Beud.     Yellow  Cooper  IVrites.    Pyritous  Cop- 
per.   Yellow  Cof^per  Ore.     Kupferkies.    Ouivre  Pyriteux. 

Dimetric :  hemihedral.    A :  A  (over  a  terminal  edge)=109°  68', 
A :  A  (over  a  basal  edge)  =  108^  40',  Phillips.     Secondary  forms : 


3 


8 


A  :  e'=I40o  46',  e':  e'  (over  A) =101°  49',  over  base=:126^  11', 
e'^e''  (over  a")=108o  18',  a':  a'=1320  19',  a":  a"=100O  44'. 
Cleavage  sometimes  distinct  parallel  with  e' ;  parallel  with  P,  in- 
distinct. Compound  crystals:  1.  Com- 
position parallel  to  A,  producing  a  form 
resembling  fig.  129,  pi.  2.  Very  com- 
plex forms  result  when  this  composition 
takes  place,  parallel  to  each  of  the  faces 
A.  2.  Composition  parallel  to  e,  as  rep-^ 
resented  in  the  annexed  figure ;  repetition 
of  this  composition  parallel  to  each  of  the 
terminal  edges,  produces  some  of  the  most 
complex  forms  m  the  mineral  kin^om.* 
Also  globular,  botryoidal,  stalactitic,  and 
other  shapes.  Also  granular  massive,  of- 
ten impalpable. 

*  Tliese  forma  hare  been  aocoraiely  delineated  and  described  by  Haidbfir,  b  tfaa 
third  volume  of  Brewtter^s  Jonraal,  in  a  hig^y  finished  article  on  twin  cryifik,  oontia- 
ued  from  toL  i,  of  the  saine  Journal,  into  serenJ  of  tiie  snooeeding  Tohmiesi 
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H.s:3*5— 4.     G.  =4*  1—4*8.      Lustre  metallio.     Coknr  brmn- 

Jellow  ;  subject  to  tarnish,  and  often  iridescent.    Streak  greenish- 
lack — a  little  shining.      Opaque.      Fracture  conchoidal,  uneven. 
Rather  sectile. 

a>ifi|K>m<t(m.-^eu8+Fe'S*,  R«imL=(6ii,Fe)*8S=Sidphur  S6-06,  copper  84-47,  iran 
80-48=100.  Analyses :  1, 2,  R  Boee,  (QUk  Ixzii,  186) ;  8,  Hariwidl,  (JjdooL  Hudbi  646): 

1.  Sayn,  8  85*87    Cu  84*40    Fe  80-47  qaarti  0-27=101 -01,  Roee. 

2.  Faratenberg,     86-62  8812  80*00  0'89s=l 00*08,  Roee. 

8.  Fmnland,  86*88  82*20  80*08  2*28=100*79,  Hartwaa 

Other  analyses  give  the  same  result  This  ore  is  often  mixed  with  iron  pyrites  inr 
definitely,  and  the  color  becomes  correspondingly  paler.* 

BJ3.  on  charcoal  blackens,  but  becomes  red  on  oooling.  After  a  continued  heat  it  lueea 
to  a  globule  which  is  magnetic.  With  borax  aflbrds  pure  copper.  Diasolres  in  nitrie 
acid,  excepting  the  sulphur,  forming  a  green  solution.  A  drop  of  liquid  *m»¥iniU 
dianges  it  to  a  deep  blue. 

Copper  pyrites  is  the  principal  ore  of  copper  at  the  Cornish  mines,  and  10  to  12,000 
tons  or  pure  coppor  are  smelted  annually  irom  160  to  160,000  tons  of  ere.  It  is  there 
asaociated  with  tin,  erubescite,  copper  glance,  galena,  ^y  copper,  and  Ueode. 
The  copper  beds  of  Fahlun  in  Sweden,  are  compoMd  principaUy  of  tnis  ore,  whidi  oo> 
eurs  in  Uuve  masses,  surrounded  by  a  coating  of  serpentine,  and  imbedded  in  gneiM. 
At  Rammdsberg,  near  Qoelar  in  the  Hartz,  it  forms  a  oed  in  graywacke  slate,  and  is 
associated  with  iron  pyrites,  galena,  blende,  and  minute  portions  of  silver  and  gold 
The  Kuiprinx  mine  at  Freibeig,  afifords  well  defined  crystals.  It  occurs  also  in  die 
Bannat,  Hungary,  Thuringia ;  in  Scotland  in  Kirkcudbright  and  Wigtooshires,  in  Perth- 
shire and  Inyemessshire ;  abundant  also  in  South  Australia. 

In  the  United  States  it  occurs  at  the  Southampton  Lead  Mines,  Mass.,  at  Turner's 
fidls  on  the  Connecticut,  near  Deerfield,  and  at  Hatfield  and  Sterling,  Mass. :  in  Yei^ 
moot,  at  Strafford,  where  it  is  profitably  worked ;  and  at  Corinth,  Waterbury,  and 
Shrewsbury:  in  New  Hampshire,  at  Franconia,  in  gneiss ;  at  Unity,  on  the  estate  of 
Jas.  Neal ;  at  Warren,  on  Davis's  farm ;  at  Eaton,  two  miles  northeast  of  Atkins's  tay- 
em ;  at  Lyme,  east  of  East  village ;  at  Hayerhill  and  elsewhere :  in  Maine,  at  the  Labec 
lead  mines,  and  at  Dexter :  in  New  York,  at  the  Ancram  lead  mine ;  five  miles  from 
Rossie,  beyond  DeLong's  mills ;  at  the  Roasie  lead  mine  in  crystaU ;  and  in  crystals 
and  massive  at  the  mine  near  Wurtzborough,  Sullivan  Co. ;  in  Virginia,  at  the  Phenix 
copper  mines,  Fauquier  Co.,  and  the  Walton  gold  mine,  Louisa  Co. ;  in  the  Catoctin 
Mts.,  Maryland,  and  between  Newmarket  and  Taneytown.  In  Michigan  it  is  not  abun- 
dant ;  but  it  occurs  at  Presque  Isle,  at  Mineral  Point,  and  in  Wisconam,  where  it  is  the 
|»evailing  or&    In  Canada,  in  Perth,  there  is  a  good  veia 

Allan  says,  speaking  of  the  Cornwall  ores,  "Though  copper  pyrites  occurs  in  vast 
profusion,  it  is  by  no  means  a  rich  ore ;  what  is  pickea  for  sale  at  Redruth  rardly 

S'eldine  12,  generally  only  7  or  8,  and  occasionally  so  little  as  8  or  4  per  cent,  of  metaL 
i  the  latter  case,  such  poverty  of  ore  is  only  made  up  by  its  £Eu:ility  of  transport,  the 
moderate  expense  of  fuel,  or  the  convenieDco  of  smeltmg.  Its  richness  may  in  gen^nl 
be  judged  of  bj  the  color ;  if  of  a  fine  yellow  hue,  and  readily  yielding  to  the  hammer, 
it  may  be  considered  a  good  ore ;  but  if  hard,  and  pale-ycUow,  it  is  assuredly  a  poor 
ore,  l>eiog  mixed  with  iron  pyrites." 

Copper  pyrites  is  readily  distinguished  from  iron  pyrites,  which  it  somewhat  resem- 
bles, by  its  mferior  hardness  ;  it  may  be  cut  by  the  knife,  while  iron  pyrites  will  strike 
fire  with  steel.  The  effects  of  nitnc  acid  are  also  different  It  differs  from  gold  in 
being  brittle,  on  account  of  which  it  canaot  be  cut  off  in  slices,  like  the  latter  metal ; 
and  moreover  gold  is  not  attacked  by  nitric  acid. 

Cuban,  Breithaupty  Pogg,  826,  1843. — A  sulphuret  of  Iron  and  Copper,  occurring  in 
cubes  or  massive.     Color  between  bronze  and  brass-yellow.      Streak  black.      H.=4. 

*  For  analyses  of  difierent  ores  from  New  Hampshire,  see  GeoL  Rep.  of  thi^t  State, 
by  C.  T.  Jackson,  p.  214. 


6.^'Otfl.  BratQiMipt  obMnMl  to  rapottad  tank,  19  par  cant  of  ooppCT.  RB.  fmat 
HbUt,  giving  off  foma*  of  ml^ur,  bnt  no  anMiia  It  wm  brcn^t  from  tba  kbod 
of  Cab*. 


Reniform  and  botryoidal ;  also  massive  and  disseminated. 

H.=S — 3-5.  G.=4-5.  Lustre  metallio.  Color  tin  whil«, 
aligbtiy  yellowish,  often  with  an  iridescent  tamish.  Fracture  un- 
even.  Also  black  and  soft,  soiling  the  fingers  {Coiidurrite)  when 
impure. 

Omw«tilion. — Ca'  Ae*^AiBenJe  ttS,  copper  Tl-7.  Ainljsea :  1,  8,  DMnerkot 
(Aud.  <£  Uion.  [4],  iii.  G);  8,  4,  Runmelsberg,  (Pogg.  1xd,S0B)-,  6,  BiTllie,  (J.  of 
Obem.  Boc  i,  213) ;  Aon.  d.  Ch.  a  Vhtrm.  Ixvi,  1848,  86!); 

I.  Oalabuo.  CliUi,    A*S8-8S   Ca  11 84=100.  Doneybo. 

1.  Copiapo,      "  S3-aa        70^0        Fe  0-63        8  8-81=98-88,  Domajka 

&  OorniraU,  ConAirritt,  18-10        lo-ei  0-S«,  lUunmebbe^. 

4.        "  "  11-84        7002  ganglia  1-07,  RammaUtwrg. 

6.      "  "        i9ai      tmi  0-2B,  a  a-ss,  fi  2-41.  0  vtz,  utyu, 

K  OD6,  O  18-11=100,  BlTlhe. 

tba  Condurrilt  ia  a  tnixture  of  tha  Domejkite  irilli  red  copper  ore,  and  aneooiu  acuL 
vr  anenile  of  ampa.  RanuneUber^  treated  one  Bpedmen  with  muriatic  add,  and  «a- 
■Ijted  llw  adlnble  and  uuoluble  portioni  aepaialel;,  obtaming 


Eobell,  (J.  {.  pr.  Ch.  xziiz,  204),  with  the  mdm  treatment  of  another  ipedmen  flodt 
the  cotnpoaitiao  of  the  loliibU  pwi,  X*  8-03,  ^u  19-00,  Fe  8-47,  B  9-50=100;  attdtha 
baoluble,  consiiMd  of  u^cnic  uid  some  Bulpburet  o!  copper  la  graina. 

Bljthe  oondudee,  as  a  mean  of  manj  analyses,  that  the  atwniuret  of  copper  oon- 
tained  in  Condurrite  codbUIs  of  Arseiiic  28SS,  copper  IMG,  whidi  corresponds  with 
the  Domeykite.  Faraday's  analysis,  (PhO.  Mag.  1831,  S86),  leads  to  thetame  result,  er 
Anenic  2»-8B,  copper  10-11. 

B.B.  fuses  easily,  vith  the  odor  of  arseoic.  Not  disHolTGd  in  muriatic  acid.  Tile 
Oimibirritf  aflbids  in  a  tabe  fumes  of  areeoous  acid  and  vtia,  and  viLh  Mda  and  boru 
fields  a  globule  of  copper. 

FromUM  OalabexomiDenear  Coqidmbo,  uid  also  frocn  Antonio  mine,  Oopiapo^ChiU; 
abo  IVom  the  Condurrov  mine  new  Helstone,  and  according  to  Lettaom,  the  Wheal 
Druid  mine  at  Cam  Brae,  near  Bedmth,  Cornwall. 


Monometric  :  hemihedral ;  figs.  7,  16, 
80,  33,  34,  3d,  3(t.  Cleavage  octahedral, 
in  traces.  Compound  crystals,  composi- 
tion parallel  to  a  face  of  the  octahedron. 
Also  granular,  coarse  or  fine,  to  impalpa- 
ble, compact. 

H.=3— 4.  G.=4'5— 5-104.  Lustreme- 
tallic.  Color  between  steel-gray  and  iron- 
Uack.  Streak  sometime*  inclined  to 
brown,  but  generally  the  same  as  the  color. 
Opaque.  Fracture  subconchoidal,  uneven. 
65 
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Rote,  (Ptogg.  XV,  676);  7.  8,  Kmten,  (Ptogg.  Iviii.  161,  hmi,  JM) ;  t, . 

(fOBg.  !▼»  117) ;  10,  AmduDg,  (RAmm.  8d  Qxxpp,  51);  11,  EUprodi,  (Beit It);  12, 18, H. 
Bote,  (loc  dt);  U,  Sander,  (Remm.  IstSnpp.  62) ;  16,  Sranberg,  (Oefr.  K.  Y.  AaFdrtu 
It,  86);  16,  17, 18,  RemmelBberg,  (Pogg.  Ann.  Ixzyii,  261);  19,  BdieidtlMHMr,  (PogB. 
hiii,  161);  20,  H.  WeidenbiMch,  (Pogg.  1849,  Izxri,  86): 


L  Containing  little  or  no  Siher, 


1.  Kapnik, 
2. 

2.  Gendorf, 
4b  Ekace, 

6«  Dineobcngfa, 
6.  dansthal, 
1  V.  di  Castello, 


8 
28-00 
26-77 
26-88 
26-88 


Sb 
2200 
28*94 
16-62 
12-46 


26*08  26*27 
24-78  28*24 
2417    27*47 


Ab 

2*88 

7-21 

10-19 

2*26 


Ou 
87-76 
87*98 
88-68 
40-60 

88*42 
84*48 
86-80 


Fe  Zq 

8-26  6*00 

0*86  7-29 

4*89  2*76 

4-66  8*69 

1*62  6-86 

2*27  6-66 

1*89  6*06 


Ag 

0^=96-26,  Khn. 
0*62=99-84,  Roeeu 
2-87=98*71,  Reae. 
0*60,  quartg  0*41=3 
99*44,  Roaeu 
0-88=100-18,  Roae. 
4*97=100-24,  Roeau 
0-883g  2'70=98-41, 


8.  v.  di  Angina,  28*40    27*47 

9.  Dorango,  Max.,        28*76    26*97 


85*90     1*98    6*24    0*88    **  2-7O,AiiAv0a 

gangae  and  loaa  2*08,  Keiatcn. 

8711    4-42    5*02     109,  Pb  0*54,  nndee. 

0*47=98-88,  BramtK. 

10.  Oaoudorf,  28*78    28*87      tract    88*78    6*08    8*69    =100,  Amrf^ 


H  Containing  Silver.    O.  of  Number  16,  4*87;  of  16,  4*852  ;  of  17,  4*892— 4'946; 

of  18,  4*626. 


11.  Wolfach, 

12. 

18.  Freiberg, 

14.  ClauattuO, 

15.  Aphthonite, 


26-50 

28-52 

2117 

24*1 

80*05 


27*00 

26*68 

24*63 

26*8 

24*77 


trace 


16.  Meiaeberg,  cryeL,     24*80    26*56 


17.  Neadorf^  massire, 

la        *" 


M 


24*22 
24-69 


26-44 
25-74 


25-60    7-00     18*25=98*26,  Elan. 

26-28    8*72    810  17*71=99*91,  Roae. 
14*81    5*98    0*99  81*29=98*87,  Roae. 

85-7      4  5       8*9,PbO*9-.100^,R 

82*91     1-81     6-40     8*09,    Pb   0*04,    Oo 

0*49,  gangue  1*29=100117,  & 

80*47     8-52     8*89  10-48,   Pb  0-78=106^ 

RamiB. 
81-58  4-86  8-26  7-27=97*07,  Ramm. 
82-46    419     SCO    7-55=97*68,  Ramm. 


.,  IIL  Containing  QmcksUvcr^  (see  also,  Nos.  7,  8,  above).    G.  of  No.  20=6-107. 

19.  Iglo,  Hungary, 

20.  Schirats,  Tyrol, 


28*84     18-48      8*98    85*90    490     101  trace,  Hg  7-52,quaria 

2*78=97-86,  & 

22*96    21*86     84*57     224     1-84 ,  Hgl5*27,inaoI, 

0-80=98-98,  Wied. 

The  ore  of  Moechellandsberg,  according  to  Zincken,  also  contains  mercury. 

A  yariety  from  Guadalcanal  in  Spain,  according  to  Vauquelin,  contains  from  one  to 
ten  per  cent  of  platinum. 

BjB.  gives  off  fumes  of  antimony  and  arsenic,  finally  me]t^  and  after  roasting,  affiorda 
aglobule  of  copper.  When  pulverized, they  dissolve  with  a  litUe  residue  in  nitric  acid. 
T%e  solution  has  a  brownish-green  color. 

The  Cornish  mines,  near  St  Austle,  afford  large  tetrahedral  crystals ;  their  surfiMes  aie 
eommonly  rough  and  dull.  More  brilliant  and  highly  modified  crystallizations  occur  at 
Andreasberg  in  the  Harts,  Kremnitz  in  Hungary,  Freiberg  in  Saxony,  Kapnik  in  Tran- 
aylvania,  and  Dillenberg  in  Nassau.  Those  belonging  to  the  Fahlerz  (gray  ore)  of  Wer- 
ner, have  a  steel-gray  color.  The  Sehwarzerz  is  nearly  iron- black.  This  variety  oocim 
principally  at  the  old  mine  of  Schwatz  in  the  Tyrol,  and  at  Kapnik  in  Transylvania ;  also 
at  Olausthal  in  the  Hartz,  where  it  is  imbedded  in  red  manganese.  The  BilbetfaUert 
has  a  light  steel-ffray  color,  G.=4  8 — 5-1. 

It  is  asaociateausuaUy  with  copper  pyrites,  and  is  worked  as  an  ore  of  copper. 

The  AphtKonite  of  Svanberg,  (or  Aftonite\  from  Wermland,  (analysis  15),occunmaB- 


aive  of  a  steel-gray  color  and  black  streak;  G.=4-87.    H.=8.     It  giyeathe  fbmrala 
7  R  S-f-(Sb,  As)  S*.    It  resembles  an  argeotiferouB  fidilerz. 


us 


TENKAKTITE.    GranknpfvinL    EnpferUende,  SrHt, 

Monometric  ;  figs.  5, 6, 82,  86,  pL  1.  Cleavage  dodecahedral,  im* 
perfidot    Has  not  oeen  observed  massive. 

H.=s:8*5 — 4.  G. =4 -375— 4-491.  Lustre  metallic.  Color  blackish 
lead-gray  to  iron  black.  Streak  dark  reddish-gray.  Fracture  un- 
even. 

Cbaipoitfiofi.— 4(€hi,  Fe)  S+As  S*,  or  analogcyoi  to  gn^  copper,  with  wfaioh  minenl  il 
k  bomoiphoiia.  Analyses :  1,  Phillips,  (QuartJour.  tii,  95);  2,  KudernAtsch,  (pQgg. 
nanr^  897) ;  8,  Feamlej,  (Scheerar,  in  Pogg.  Izt,  298) ;  4^  PlaUoer,  (Pogg.  bnrii,  428): 

8        As        On        Fe 
1.  IVerinae,  Cornwall,         80-26    12*46    47*70    9^6=10016,  PhiUips. 
%         "  **  27-76    19*10    48-94    8*67,  Ag  (roee,  quarts  0-08=99*45,  K. 

4.  Sknttemd,  G.  4*58,  2918    19  01'  42*60    9*21=100,  Feamlej. 

4  ftettMTg,  Zup/erbimdt,    28111  18*876  41-07    2*219,  Zn  8*894,  Ag  and  8b  fr«es^ 

*  DttamiiMd  bj  tlM  kMi.  Pb  0*841=99*51,  PlaUlur. 

BbB.  decrepitates  slightly,  boms  with  a  blue  flame,  emits  copious  fomes  haymg  aa 
alliaceous  OKUir,  and  finally  fuses  to  a  black  scoria,  which  acts  upon  the  magnet 

This  species  occurs  in  Hi  Cornish  mines,  particularly  near  Redruth  and  8t  Dajrs.  II 
eommonly  occurs  in  very  splendent  ctystals  investing  other  ores  of  copper.  It  is  also 
frand  at  Skutterud  in  Norway. 

The  XypfirbUnde  of  Breithaupt^  from  near  Freiberg,  has  part  of  the  iron  rqilaoed 
hj  line :  it  nas  a  browniBh-red  or  durty  cherry-red  streak ;  0.=4'2— 4*4. 


WOLFSBERGITE,  NieoL    Antimonial  Copper.    Sulphuret  of  Copper  and  Antimooy, 
JET.  Jtoee,  Pogg.  zxxv,  857.    Kupferantinunglans,  Zineken. 

Trimetric.    Occurs  in  small  affgreffated  tabular  prisms,  which* 
according  to  6.  Rose,  are  right  rnombic  with  their  edges  deeply 
truncated. 
H.=3— ^.     G.  4*748.     Lustre  metallic.    Streak  black.  Color  be- 
tween lead-gray  and  iron-gray.     Opaque.     Fracture  conchoidal. 

Comj)09iti<m. — 6uS4-SbS'=Sulphur  25*08,  antimony  50*26,  copper  24*66=100. 
Analysis  by  H.  Rose,  (rogg.  xxzy,  861) : 

8  26-84,  8b 4681,  Cu  24*46,  Fe  189,  Pb  0*56«99*66. 

The  iron  is  supposed  to  exist  in  the  state  of  pyrites,  and  the  lead  in  that  of  feather  ore. 

KB.  decrepitates,  fuses  readily,  and  gives  on  dbarcoal  fumes  of  antimony ;  also  after  a 
strong  heat  a  flobule  of  copper. 

From  Wolftberg  in  the  Harta,  in  nests  imbedded  in  quarts.  It  is  usually  coterad 
with  a  coating  of  pyrites. 

WOLCHITE,  iTotdL    Antimonial  Copper  Glance.    Antimonknpferglans,  Brml. 

Massive,  with  a  rhombic  cleavage. 

H.=:3.      G.=6*7 — 6*8.      Color  blackish  lead-gray.      Fracture 
conchoidal  to  uneven.    Brittle. 

C%niiposi<iofw---Ana^riia fay  SefarOtter,  (Banmgarl  ZeitTiii,  284): 

S  28*602,    Sb  16*647,    Afl  6*086,    Pb  29*902,    Cn  17-852,    Fa  l*404-e9^iS. 
OccuTH  in  the  iron  mines  at  WOlch  or  8t  Oertraud,  in  Carinthia. 


IlEBCRimve    HINERALOUI. 


e  Sulfori  Plombo-cn- 


=138°   15^', 


BOCRXONTTE.     Endellkjoite.   BaurniM.      StJivani 
8idewlaiu-bUiaH,Aaiii.    Wlieel  Ore.    lUdelerx. 
pnfire,£: 

Trimetric.     P  :  6=133°  34',  P  :  ^=136''  W,  i 

«  :  e  (over  m)=96<'  31',  e  :  e  (over  M)=93°  52', 
other  macrodiagonal  prisms  115°  16',  12fl°  9',  and 
50°  (/,  e  :  G  (over  i3)=86°  20',  other  brae hy diag- 
onal prisms  123°  51'  and  50°  15'.  Cieavage  im- 
perfect,  parallel  with  M  and  H,  and  P ;  3  the  most 
distinct;  also  in  traces  parallel  withe.  Compound 
crj'stals  :  composition  of  the  second  kind,  parallel 
to  £  ;  cruciform  crystals  often  occur,  resulting 
from  this  kind  of  composition.  These  crystals 
cross  at  angles  of  93°  W  and  80°  20'.  Also 
massive,  granular,  compact. 

H.=2 ■»— 3.  G.=5  766,  Hatchett.  Lustre  metallic.  Color  and 
atreak  steel-gray,  inclining  to  blackish  lead-gray  or  iron-black. 
Opaque.     Fracture  coochoidal  or  uneven.     Brittfe. 

Cb>i;w<i(i''<>i— S(eu.I>b)S-{-SbS'.or(S€uS+Sb3')-f-S(3Pb8+SbS'),  BMmMb- 
berg=Sulphurl9'ie.uitimonv:e-01,  copper  l<:-76,  lead  41-77.  AMlfte*:  I,H.Bm«. 
(Pogg-Kv,  STSJ:  «  biudini;.  (Bamm.  HoDdw.  ISS);  8,4.  DuMdo^,  (Ann.  d.  Uin.  [S], 
x,8TI)',   6,  6,  7,  8,  RaiiimclgbiTg,  (Pogif.  Ann,  luvii,  263): 


1.  Pbflenberg, 

2. 

8.  Alsu. 


Sb        Pb 


Cu 


30-31  Se-tfS  40-84  IS-ilS=IDO-Oe,  Ruae. 

lU-ttS  2j'tl8  41-aa  12-88=99-37,  Sinding, 

194  39-4  88-9  12-3=100,  Dufrfnov. 

n-8  B8-3  40-!  18-8=9»fl.  Dafr£noV. 

19-4S  24-aO  4tl-4S  13118^=91-67.  Raiiini. 

tS-99  S4«S  4ii-U4  lS'lfl=99-l'l,  RaLum. 

7.  Tol&berg,  I9-7B  a4-84  4588  13-08=100-04.  RauaiL 

a.         "  19-87  !4-28  SSbS  9-06,yiaiidCoG'47.F«0«4,As3-!S=4B^B. 

Tb«  MeifeberK  minenl,  (ITo.  6],  i>  liglit  gnr.  a. 
DDareD  cocctioidi]  fracture,  and  nibicietslUe  luBtre.     Q.= 
0*793,  Bromeis;  S-779.  Rammeliberg. 

Another  variety.  (Ku.  6;,  hu  an  inm-blarcli  colof,  vith  the  lacei  of  a  rboinbic  octahe- 
dran  largely  daTaloped,  Fncture  cocuhoidaL  Lu«tn  nwlaUic  Q.=t-9tt  and  6-H7, 
Bramiai  0-644,  Zinckca ;  E'SSS,  Bainmakb«n[. 

Th«  Wfd&baiK  o*i  (Ifo-  1)-  u  iron-black.  The  ervstali  are  Tectangnlar  prianatk, 
naetoM  wodiMdal.  Luitn  metallui  a.=5-734,  'bamtnabberg;  e-7M,  Ziukn: 
MOl  and  S-US,  Braneu. 


3.  Combined  with  Oxygen,  Chlorine. 

BED  COPPEK.    Cuprite,  HakL     Red  Qijd  of  Copptr.     Oxjdulmtod  OopMr,  P. 
TUe  Ore.    Bothkupferen,  Ziegden,  IT.    Onirre  Oxiili  Rot^e,  CniTre  Ocdulf,  JB. 

TigTMOrrtA 

MoDometric.  Pigs.  2,  3,  5,  6,  7,  8, 
9,  10,  11,  &c.,  plate  1,  also  the  an- 
nexed figure.  Cleavage  octahedral. 
Also  massive,  granular.  Sometimes 
earthy. 

H.=3-5— 4.  G.=5-902,  Haidinger. 
Lustra  adamantine  or  submetallic — 
earthy.  Color  red,  of  various  shades, 
particularly  cochineal-red ;  occasion- 
ally crimson-red  by  transmitted  light. 
Streak  several  shades  of  brownish- 
red,  shining.  Subtransparent — sub- 
translucent.    Fracture  conchoidal,  uneven.    Brittle. 


k  ft  globula  of  copper. 

TV)  on  tbrmeriy  included  the  earthy  THiietiee.  Theae  uausll;  present  a  bru^-red  v 
raddUi-bcown  color,  and  are  freqeentlT  mixed  with  oxyd  of  inm.  Thej  oonir  in  Dm 
Batiaat,  at  Camedotf  and  Saalfield.  in  Thuringia,  and  in  CornnalL  fine  traniluMnt 
OTitali  of  red  copper  ore  occur  with  oatiTe  copper  and  qnarti  at  Wheal  Qorland  and 
other  Comiah  minea.  Isolated  cryittdB,  eometimet  an  inch  in  diameter,  are  Tound  im- 
bedded In  lithomarge  at  Cheaar,  near  Ljona ;  they  are  generally  coated  with  malachite. 
Splendid  ipedtneni  are  brought  from  the  ^nnat  and  GkalhenneDberg  in  Siberia.  It 
u  abundant  alio  in  South  Australia.  Cornwall  and  Bheinbreitenbacb,  oD  the  Bhine, 
■flbrd  a  eapiliary  ore,  which  is  the  cJuieolrichitt  of  Olocker. 

Tht  Bgueline,  (or  liegeleTi  of  the  Qennatu),  ia  the  earOiy  red  oxyd  oT  copper,  or 
tilaOTe. 


It  batbeenobeemdcrrataUixedandnuHire  at  SchnyWa,  SomerviUe,  asd  Fleminff- 
'm  copper  minM,  If.  J.,  asaodated  with  diryBocolla  and  native  copper ;  alao  in  red  ihu* 
■r  Hew  Brmiawick,  N.  J.,  and  with  green  malachite  in  trap,  two  milei  from  Ladeo- 


d  Co,  If.  T. 
When  found  in  large  quantitiee,  thia  spedea  is  valuable  ai  an  oi 


OHALOOTBIOHTTE,    Olocker.     Cajallary  Bed  Oxyd  of  Copper.      Haarformigea 
Bothkupferen.    EnpferblDthe,  Haul. 

RbombohedraL  R  :  R=9g°  15'.  Usually  in  fine  capillary  crys- 
tallizations grouped  or  reticulated.  Cleavage  rhombohedral,  per- 
fect. 

G.=6'8.     Color  cochineal  and  crimson-red. 

Oompeiitien. — Cooaidared  idcoticRl  with  Red  Copper. 

Oeoon  M  Bheinbnitnbadi,  Uoldkwa,  and  in  Cornwall,  at  Wheal  Oorbiid,  CiAar 
tadc  and  St.  Dkf . 
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TENORTTE,   Semmoia,  Opera  Hinori  di  GioTumi  SonmoU,  Napoli,  1841,  fk  4ft. 

Bull.  So&  GeoL  dfl  U  Fnnoe,  xiii,  1841-4i,  p.  206. 

Hexagonal.  Crystals  small  tabular  or  like  scales.  Lustre  me- 
tallic. Color  dark  steel-gray.  Streak  black.  Thin  folia  translu- 
cent and  brown. 

OomponiiofL — Ci2=0xygeii  20*18,  copper  79*86. 

Found  OQ  laya  at  Veeuvius,  in  minute  acales  from  -[^  to  ^  of  an  inch  in  diameter,  c§- 
ten  hexagonal  and  sometimes  triangular.    Usuallj  associated  with  common  alt 

Mklaoonite. — Black  ozyd  of  copper.  Kupferschwfirze.  The  Uack  oxyd  of  copper 
has  the  composition  of  Tenorite  (Cu)  and  is  supposed  to  be  the  same  species.  It  am 
been  found  only  in  small  quantities,  and  usually  pulverulent^  earthy,  or  maaMve^  mtil 
the  discovery  near  Eagle  Kiver,  Kewenaw  Pointy  Lake  Superior,  where  about  40^000  Uhl 
of  the  ore  have  been  removed.  It  there  occurs  not  only  compact  massive,  but  alao  m 
crystals,  as  first  observed  by  J.  £.  Teschemacher.  The  following  characters  of  the  apeel- 
mens  are  from  Teschemadier  and  Hayes,  (private  communicatioo). 

Usually  amorphous,  and  compact  or  mnular;  but  the  central  portions  of  lain 
masses  often  contain  crystals,  which  are  cubes  or  allied  forme.  H.=8 — 6.  O.  of  c^iymiB 
5*141 ;  of  compact  portions  5*886.  Color  grayish-black  or  nearly  a  pure  black.  StiMk 
black  and  shinmg.  Lustre  submetalUc  and  earthy,  or  metallic  and  bri^it  BlBL  in  tha 
inner  flame  yiel<k  easily  a  globule  of  copper.  Composition  nearly  pure  Uack  GSjd  oC 
copper,  mixed  with  small  portions  of  ferruginous  clay,  and  sometimes  penetrated  hj 
bluish-gpreen  seama  of  chrysocolliL  Mr.  Teschemacher  attributes  its  ovigm  to  the  aetiaB 
of  heat  on  the  red  ozyd  of  copper,  and  in  connection  with  Mr.  Hayes  Ittt  been  throoi^ 
oiperiments  which  give  this  result  The  contiguity  of  the  copper  to  a  region  of  teap 
imections,  and  the  character  of  the  copper  deposits  are  sufficient  evidence  of  the  agency 
of  beat  at  some  fonner  period. 

The  explorations  of  the  black  copper  at  Copper  Harbor  are  now  abandoned, 

ATACAMITE,  Jameaon.    Salakupferers,  W. 

Trimetric.     M  :  M=107^  W ;   usual  in  modified  rectangular 

!>risms,  and  rectangular  octahedrons.     Cleavage  basal,  perfect; 
ateral,  less  distinct. 

H.=8 — 3*5.  G.=4— ^'3  ;  8-7,  Breit.  Lustre  adamantine — ^vit- 
reous. Streak  apple-green.  Color  various  shades  of  bright  green^ 
rather  darker  than  emerald,  sometimes  blackish-green.  Translu- 
cent— subtranslucent. 

CbMpoiiKeii.— OuCl-h8Cu+8£[=OzTd  of  copper  55*94,  chkxrid  of  copper  Zl^ 
wmtar  12-68=100;  [ozyd  of  copper  74*46,  muiiauc  add  17*09,  water  IS-eSslOi-SS.] 
OUiers  aflbrd  Uie  formula  Cu€l+3Cu4-«6=:Ozyd  of  copper  49*57,  chlorid  of  ooppv 
17*94,  water  92*49=100 ;  [ozyd  of  copper  66*08,  muriatic  add  1516,  water  SS-4S=: 
101*78].    Analysea:  1,  Elaproth.  (BeiL  lii,  196,  reckoned  anew  by  Bammdabeqp);  S, 


J.  Dkwt,  (FUL  iVana.  181S):  8,  4,  Ptooat,  (Ann.  Chim.  zzzii, 26) ;  6,  Berthior,  (An.d. 
MkM^XSj,  Til,  MSJ ;  6,  Ulez.  (Ann.  Ch.  u.  Phazm.  Ldz,  861) : 

HCl  Cu  £[ 


1.  ChOi^MamM;        16*8  72^  11-7=100,  KlaproUL 

1     -     crml^  16*2  73*0  10*8=100,  Daw. 


a.      "     AMMtM,         10*5  76*5  12-5=99-5,  Proust 

t,     *         «  11*5  70-6  18*0=100,  FhMMt 

&  Bolivia^  Oob|^  a  14-92  60O0  21-76,  Go  18-88=100,  Bertlnv. 

C  OU.  "  16-12  66-28  11-99    "  14-66,  Si  IIO^IOO,  Ulas. 


ts 


BJl  ttav  Ihi  flnM  brigiit  gresi  or  Une,  and  girea  off  fmnea  of  mrniatic  t^  • 
lit ii  rednoed  to  the  mctaUic  etate.    In  adib  aaolr  aolufale 


OOPPBB. 
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Thii  ipedM  wm  origmanT  fomid  in  the  itata  of  Band  in  tlieAtacama  daMrt^  between 
Oliili  end  Pern.  It  oocttnaJioatLoeRemolinoe,lnChili,andinTei]ieintliedietrict€Kf 
TMspeee.  It  alw  inreete  lome  of  tlie  Utbb  of  VetuYinB  and  Etna,  being  formed  I7 
the  aetion  of  the  Tidcano;  Sebwanenberg  in  Sazonj,  10  another  reported  localiiy. 

It  ie  ground  np  in  Chili,  and  aold  under  the  name  of  ArwmUlo,  as  a  powder  for  lettere. 


4.  C<mbined  with  Silica. 

DIOPTASE,  Himy,      Emerald  Copper,  Phillips.      Emerald  Makchite.     Adiirite. 

Kupfer-Smaragd,   W,    Smaragdo-Chaldt,  Br, 


Primary  form,  an  obtuse  rhombohedron  :  R  : 
R= 126®  17'.  Secondary  form,  figure  1 18,  a' :  a' 
=96®  48',  a'  :  tf=132®  6',  a  :  a=120®.  Cleav- 
age rhombohedral,  perfect. 

H.=5.  6.=:3*278.  Lustre  vitreous.  Streak 
green.  Color  emerald-green.  Transparent — 
•ubtranslucent.  Fracture  conchoidal,  uneven. 
Brittle. 

ONnpoftftofi.— Oa*9i*+8]G[=Siliea  88*76,  ozjd  of  copper 
49*M,  water  11-82=100.  AmayMe:  1,  %  Hess,  (Pogg.  xvi, 
860);  8,  4,  Damour,  (Amu  d.  Ch.  Phys.,  [8],z,  486): 


1.  Si  86*60  Co  48-89  1^12-29    f^e  2-00=99*78,  H^iB. 

2.  86-86  4610        11*62    Si  286,  Ca  8*89,  Hg  0*22=99*48,  H 
8.  86*47  50*10        11*40    9e  0*42,  Ca  0  0-85=98*74,  Damour. 
4.  88*98  49*61        11*27=99*71,  Damour. 

B.B.  decrepitatea,  tinging  the  flame  yelloiriah-green;  in  the  outer  flame  becomes 
Uack,  in  ttie  mner  red,  bat  does  not  melt  Fusee  with  borax  to  a  ^preen  globule,  and  is 
flmdly  reduced.    Insoluble  in  nitrio  acid,  but  soluble  and  gelatiniong  in  muriatic. 

Dioptase  occurs  disposed  in  well  defined  crystalB  on  quartz,  at  Altyn  Tabi,  in  Hm 
Eir^bese  Steppee  of  Siberia,  whence  it  was  first  brought  by  a  Bodiarian  merehant, 
Adur  Mameo.    It  was  named  Achirite,  after  this  merdumt 

The  name  dioptase  is  firom  ita,  thnmgh,  and  'mvftat,  to  sft. 


CHBTSOCOLLA.     Kieselkupfer.      Kieeelmalachii      Copper-green.      Kupferffrfin, 

duiyre  hydioeilicieur,  K         ^^^  ^  ^^ 

Botryoidal  and  massive,  incrusting  or  disseminated. 

H.=2 — 3.  6.=3 — ^2'238.  Lustre  vitreous,  shining,  earthy. 
Color  mountain-green,  bluish-green,  passing  into  sky-blue ;  often 
brown  when  impure.  Streak  white.  Translucent^-opaque. 
Fracture  conchoidal.    Rather  sectile ;  translucent  varieties  brittle. 


Cbmposi^um.— Ou*  Bi^-h6fi=Silica  84*82,  ozyd  of  copper  44*88,  water  20*86 ; 
often  mixed  with  caibonala  and  oorrd  of  oomMr.  Analyses:  1,  UlfanMon,  (Sjst  tak 
Uebers.  276);  8,  KobeD,  (V^n.  znS,  864);  8, 4,  6,  Bertfaier,  (Ann.  Ch.  Tbj9.  fi,  896); 
6,  Bowen,  (Am.  J.  ScL  via,  18);  7,  Beck,  (Am.  J.  Sd.  zzxri.  111);  8,  Sdieerer,  (Fogg. 
IxT,  289);  9,C.  T.  Jackaoo,  (Frmte  oommmiicatioD). 


5se 


DE8CtI?TITB  MIVCBALOOT. 


Bi  Oa 

1.  Siegen,  40*  40- 

%  Bogoslowttk,  86*64  4QrOO 

8.  "  85-0  89-9 
4.  CaoayeiUeB,  FyreDees,260  41-8 
6.  SomerriUe,  N.J.,      86*4  85*1 

6.  SomerriUe,  N.  J.,       87*26  46*17 

7.  Franklin,  N.  J.,           40*00  42*60 
&  Arendal  Norway,       8514  4807 

9.  Copper  Harbor,  87*86  27*97 


A 

12-    08=sl00,  UUnuui. 
20*20,  gangue  8*10^  9e  1*00=99*84^  KobdL 
21*0         **      11,    **    8*0=100,  BertfaUr. 
28-5         «      2*6,    *    2*5.  C  8*7=100^  Bcr. 
28  6         «      1*0=100,  Berthier. 
1700=99*48,  Bowen. 
16*00  (with  low),  I^e  1*40=100,  Beck. 
20*86,  Fe,  Xl,  Ca,  fc  1*09=99*66,  Scheerer. 
20*00,  ¥e  8-90,  il  4*8=99*66,  C.T.  Jackson. 


TJUman'B  analysis,  (Na  l\  affords  the  formula  6u'  J9iM-8  ]&;  Noe.  2,  6,  8=0a' 
S?+6  fl ;  No.  4,  Cu"  Si»-fl2  S. 

Another  sample  from  Copper  Harbor  gave  Dr.  'Jackson  88*92  per  cent  of  ozrd  of 
copper,  and  a  third  44*28  p.  c.  The  following  are  analyses  of  impure  varieties :  1  Tnom- 
son.  (Min.  1.) ;  2,  KlaproUi,  (Beit  iv,  84) ;  8,  Eobell,  (J.  f.  pr.  Chem.  xzxix,  208)  ;  4, 
Berthier,  (Ann.  d.  Mines,  [8],  xix,  698) : 

1.  Si  26*31,  Ou  64*46,  ft  6*26,  0  14*98=100,  Thomson. 

2.  26*  60*  17*  7=100,  Klawoth. 
8.  Tarin8k,Ural,6roini,    9*66        1800      18*00 9e 69^)0=99*66,  KobelL 

4.  Chili,  7*1  46-8        16*0  S  10*1,  9e  1*6,  gangue  18*6=99*0,  & 

Nos.  1  and  2  contain  some  carbonate  of  copper ;  No.  8,  a  larg^  amonnt  of  hrown 
iroo  ore,  and  is  called  Kupferpecherx ;  4,  some  smphate  of  copper. 

Delesse  finds  some  recent  stalactitic  formations  of  a  bloish-white  color,  occurring  ia 
the  galleries  of  a  copper  mine  in  Tuscany,  (Ann.  d.  Mines,  [4],  iz,  698),  to  ooosiai  of 

Silica  21*08,     Alumina  17*83,     Ozyd  of  Copper  28*87,     Water  82*72=1 00. 

He  considers  it  a  hydrosilicate  of  alumina  and  copper.    The  analysis  affords— 

5i*  *!•  Cu«  fi"=2  0a*Si+il»Si«+80fi; 

but  it  is  doubtful  whether  it  can  be  considered  a  true  chemical  compound. 

The  ore  of  Mineral  Point,  Wisconsin,  is  a  miztore  of  carbonate  and  silicate. 

Blackens  in  the  interior  flame  of  the  blowpipe  on  charcoal,  without  melting.  With 
borax  it  melts  to  a  green  glassy  globule,  and  is  partly  reduced. 

The  same  specimen  of  this  mineral  often  presents  very  different  appearanoei  at  its 
oppoaite  parts ;  being  sometimes  of  an  earthy  appearance,  like  decomposed  fekk^pur,  hi 
one  part,  and  translucent  and  brittle  on  the  opposite. 

It  accompanies  other  copper  ores  in  Cornwall ;  at  Libethen  in  Hungary  *,  at  FkDran- 
stein  and  Schwats  in  the  Tyrol ;  in  Siberia,  the  Bannat,  Thuringia,  Chili. 

In  Somerville  and  Schuyler's  mines,  New  Jersey,  at  Morgantown,  Pa.,  and  at  Wol- 
cottville,  Conn.,  chrysocoUa  occurs,  associated  with  red  copper  ore,  native  copper,  md 
green  malachite.  In  Pennsylvania,  near  Moigantowti,  BerKs  Co. ;  and  at  Peruomen; 
also  with  similar  associated  minerals,  and  with  brown  iron  ore  in  Nova  Scotia,  at  the 

BD  of  Mines ;  also  in  Wisconsin  and  Michigan. 


5.  Carbonates^  Sulphates, 


MALACBmc, 

AzD&rrs, 
Blue  Vitriol, 
BaoGHAimTSt 

LXTTSOMITS, 

ComrxLun, 


List  of  Speeiei. 

Cu"  c+a. 

2  Ou  fl+Cu  fl. 
Cu  84-6  3. 
On  9+8  On  H. 

Ai»,  ffl,  S«,  ft". 

8nlphato<%kirid  of  da  t 


OOrPKE. 


MI 


AZURTTB.     Blue  Copper.     Blue  Ovbcute  of  CkmMr.     Blue  MalfhiHr.     Ckmsy 

Ck^per.    Knpfcriasor,  Ir. 

Monoclinic.  M  :  M=980  50',  P :  M=9lo  30',  P :  ^=92^  21', 
a :  ^=184°  56',  a:  a  (over  P)=99°  32'. 
Cleavage,  lateral  perfect;  basal,  difficult. 
Also  massive,  and  presenting  imitative 
shapes,  having  a  columnar  composition ; 
also  dull  and  earthy. 

H.==3-5— 4-25.  G.=3-5— 3-831.  Lus- 
tre vitreous,  almost  adamantine.  Color 
various  shades  of  azure-blue,  passing  into  azure  and  Berlin-blue. 
Streak  blue,  lighter  than  the  color.  Transparent — subtranslucent. 
Fracture  concnoidal.    Brittle. 

ChmpoMon,--^  Oa  0+()vk  "S.  [=:0a'  ^]^=Oarbome  add  25*69,  protozyd  of  copper 
S9tW,  water  6*22.  AnalTves :  1,  Phillipfl,  (Jour.  Roj.  InstitotioD,  iv,  276);  2,  Vavqneiliii, 
(Ann.  dn  Mm.  xx,  1): 


1. 
2. 


Cheaej, 


C  25*46 
25-0 


Cu  6908 
68-5 


d  5-46=100,  Fhillipe. 
6*6=100,  VauqtMlin. 


Li  A  maJtnm,  yields  water  and  blackens.  B.B.  on  ofaarcoal  ftises,  and  aflbrds  a  glob- 
ule of  copper,  and  in  the  forceps  the  flame  is  fpreea.  Borax  is  colored  green.  It  dia- 
■olTas  with  eflRBryescence  in  the  adds,  and  also  in  ammonia. 

Asnrite  occurs  in  splendid  crystallisations,  at  Ghessj,  near  Lyons,  whence  it  deriyed 
the  name  CheBwCopper.  It  also  occurs  in  fine  crystals  in  Siberia ;  at  Moldawa,  in 
the  Bannat :  at  Wheal  Bullcr,  near  Redruth,  in  Cornwall ;  also  in  small  quantities  at 
Alston  Moor,  and  Wanlockhead. 

This  mineral  occurs  in  indifferent  specimens  at  the  Perkiomen  lead  mine,  associated 
with  galena,  blende,  and  white  lead  ore;  also  near  Nicholson*s  gap,  in  the  Blue  Ridge, 
FeiML,  and  near  Sing  Sing,  N.  Y. ;  near  New  Brunswick,  N.  J^  m  crystals  coating  the 
redshala 

If  abundant,  blue  malachite  is  a  yaluable  ore  of  copper.  When  ground  to  an  impal- 
pable powder,  it  forms  a  blue  paint  of  a  bright  tmt ;  but  it  is  of  little  yaluc  as  a 
p^gment^  on  account  of  its  liability  to  turn  green. 


MALAOHTTR    Green  Carbonate  of  Copper.     Cuiyre  Carbonate  Vert,  JET.    Mountain 

Green.    Atlaserz. 

Monoclinic.  M  :  M=103^  42',  P :  e  (plane  truncating  the  front 
lateral  edge)  =118^  IT.  Cleavage  basal,  highly  perfect;  less 
distinct,  parallel  to  ^  or  the  clinodiagonal.      Compound  crystals, 

composition  parallel  with  the  obtuse  lateral  edge  

of  the  prism.  Also  in  fascicular  groups.  Surface 
usually  tuberose,  botryoidal,  or  stalactitic,  and 
structure  divergent;  also  delicately  compact 
fibrous,  and  banded  in  color  ;  frequently  granular, 
compact,  or  earthy. 

H.=3-5h-4.  6.=a3»7— 4008.  Lustre  ada- 
mantine,  inclining  to  vitreous ;  fibrous  varieties 
often  silky ;  others  dull  and  earthy.  Color  bright 
green,  streak  paler  green.  Translucent — sub- 
translucent— opaque.    Fracture  subconchoidal,  uneven. 


I8B  DBMEXPTITB  VlimALOOT. 

OmmMiHw,  6i«  (H-fesOMfbcme  aaid  10,  pfatrngrd  of  eopptr  11-8S,  vatar  8-ia 
AiM^rMt:  1,  Kli^roth,  (Beit  ii,  281) ;  S,  YmqaeliB,  (Add.  da  Mw. zz,  1) ;  S,  Fhimia, 
(Jour.  Roy.  Inst  ly,  276) : 

1.  0  18-0  Chi  TO-S  fi  11-5  slOO»  KUmrodi. 

2.  21-25  10-10  8-75=100-10,  V«iiqiifll]& 
8.               18-5                 72-2  9-S  =100,  Phfllipe. 

RB.  like  Ajnirite. 

Oreeo  malachite  usnally  accompenies  the  other  oree  of  copper.     Perfect  erjvtaki  ire 

Soite  rare.  The  fibrotu  yarietj  oodm  abmidaBtly  in  Siherla,  at  Chessy,  in  Fnaee,  tad 
I  the  old  mine  at  Sandlod^,  m  Shetland ;  the  compact  occura  at  Schwati»  in  the  IV* 
rol;  also  in  GomwalL  At  the  copper  minea  of  Niscnoe  Ta^iUk,  betooginff  to  M.  Dmor 
doB,  a  bed  of  malachite  was  not  ung  since  opened,  which  it  was  supposed  would  yield 
1000  cwi  of  this  ore;  and  among  md  specimens  many  were  ezceeaingly  splendid.  A 
iBMa  since  laid  open  measored  at  tc^  2  liMt  b^  18 ;  and  the  portion  uncorered  containad 
at  least  half  a  million  pounds  of  pure  malachite. 

Keat  specimens  occur  with  Titreous  copper  at  Cheshire,  Connecticut ;  at  Schuyler^ 
mines,  and  still  better  at  New  Brunswick,  New  Jersey ;  between  Newmarket  and  Taaey^ 
town,  Md.,  east  of  the  Monocacey ;  also  in  the  Catoctin  mountains,  Md. ;  in  the  Bine 
Bidge,  in  PennsyWania,  near  Nicbcdsoo's  Qap ;  near  Morgantown,  Berk's  Ca.  Pena^  iq 
haantiful  specimens ;  at  the  Perkiomen  lead  mine ;  and  at  the  copper  mines  of  WianoiisiB^ 
at  Mineral  Point,  and  elsewhere. 

Green  malachite  admits  of  a  high  polish,  and  when  in  large  masses,  is  cut  into  taUea, 
■raff-boxes,  yasee,  4c» 

Mraouir.— Kassiye.  G.3=2-62.  SofL  Color  blackish-brown,  when  pure;  nsnally 
green  or  red,  from  mixture  with  malachite  and  red  oxyd  of  iron.     Fracture  oonchoidsl 

OempoHtumt  according  to  Thomson,  (Min.  i,  601),  Carbonic  acid  16*70,  oxyd  of  copper 
8015,  peroxyd  of  iron  (mechanically  mixed)  12*50,  silica  2*10,  loss  0*95.  Oiyes  ae 
water  m  a  glass  tube.    Occurs  at  Mysore,  in  Hindoetaa    May  be  an  impure  malachita 

Lone  MALACBrrx.  (Kalk^malachit,  Zinekm). — Massiye,  reniform,  botryoidal;  stme- 
tore  fibrous  and  foliated. 

H.=2'5.    Lustre  silky.     Color  yerdigris-green. 

From  Zincken*s  trials  it  is  a  hydrous  carbonate  of  copper,  with  some  carbonate  and 
■nlphate  of  lime  and  iron.    From  Idiuterbag,  in  the  fiiuts. 

BcEATRS,  page  486,  has  been  considered  a  malachite,  with  part  of  the  copoer  rtplMad 
by  line  and  lime.  Benelius  makes  the  species  a  malachite,  with  calcite  and  inoblooa 
aa  imparities. 

BLUE  YITRIGL.    Cyanose,  B^ud    Sulphate  of  Copper.    EnpfenritrioL 

Triclinic.  P  :  M=109°  32',  P  :  T 
=127°  40',  M  :  T=1230  IV.  Cleav- 
age very  imperfect.  Occurs  also 
amorphous,  stalactitic,  reniform. 

H.=2-6.  G.=2-213.  Lustre  vitre- 
ous.   Color  Berlin-blue  to  sky-blue,  of 

different    shades.     Streak    uncolored.  

Subtransparent — translucent.      Taste    metallic    and    nauseous. 
Somewhat  brittle. 

CDmpowtton.— ^uB+6fi[s=Sulpbaric  add  81-^2,  oxyd  of  copper  82'14,  water  88*14 
BLE  oo  charcoal  with  soda  affwds  metallic  copper.    Soluble  in  water.    A  pnliihtii 
plate  of  iron  introduced  into  the  solution  causes  tne  copper  to  be  deposited  upon  iL 

IBlne  yitriol  is  found  in  waters  issuing  from  mines,  and  in  connection  with  rodn  eon- 
Uiing  copper  pyrites^  by  the  decoaoposition  ef  whldi  it  is  formed.  Its  for^gn  loeali- 
Hm  ara  tbe  Rammelsbeig  mine  near  Goslar  in  the  Harta,  Paldnn  in  Swedes,  alaa  Ab» 


pttssa,  aad  Wkkkw ;  also  Bio  TJutomine,  Spaia  The  watcn  of  the  Bio  Tinto  ..^ 
JVff*  TkkUd  animally  1800  cwl  of  copper,  and  consume  2400  cwl  of  inn.  At  Widi- 
wv  about  600  tons  of  iron  were  laid  in  the  pits  at  one  time,  and  in  about  twelyemoBtfaa 


oorm.  UBS 


tht  bm  wen  diMolfad,  uid  ererr  toQ  of  iroo  yidiM  a  too  and  a  half  to  two  tim  of 
a  roddkh  mad»  which  was  oxjd  oi  coppor,  tJhr^ng  eadi  too  16  cwt  of  poro  oopptr. 

Whoo  porif^  H  it  empiqyed  in  dyemff  operaiioiia,  and  in  the  printing  of  ootum  and 
Ifawn,  ana  for  Tuioae  other  porposei  in  the  arte.  It  it  manolhctared  moetlj  from  old 
eheatfiing  eopper,  copper  tnmmings,  and  leAnerf  aealee. 

BROOHAHTITE.    Broehantit,  Xwy.    Konigine,  Xevy.     KriMflgHe,  JbfdUaaMMr. 

Trimetric.  M  :  M=«=1140  20',  P  :  a 
=148°  3(y,  a:a  (over  1^=1 17^  a  :  a 
(adjacent  planes) =150°  30',  P  :  a=: 
104°  45".  Surface  M  blackish  and 
dull.  Cleavage  parallel  to  M.  Also 
massive;  reniform  with  a  columnar 
structure. 

H.=s8'5— 4.  G.=8*7 — 3-9.  Lustre  vitreous.  Color  emerald- 
gpreen,  blackish^green.    Streak  paler  green.     Transparent. 


i/ion.— Cu  3+aCa£[[sc:0u«  3  fi^Solphuric  acid  17*^6,  protoxyd  of  comMr 


7018,  water  11-96.    Analyses:  1,  8,  Mignus,  (Pogg.  ziy,  141) ;  8,  Forchhammer,  (J.  C 
pr.  Gh.  zzz,  896) ;  4,  Berthier,  (Ann.  Ch.  Phjs.  1,  860): 

3  On  2n        ^         fi 

1.  BetdMnya,    17182  62*626  8181  0-080  11*887=:99'866,  Magma 

8.         "  17-426  66-986  8146  1*048  11*917=100*471,  Magnoa 

8.  KrimmgtU,  18*88  67*76  12*81—99*44,  Forohhammer. 

4.  Mexico,         16*6  66*2  17*2=100,  Berthier. 

The  last,  from  Mexico,  oorresponds  to  Chi*  3  fi[*. 

B.B.  fuses  on  cherooal  and  yields  metallic  copper. 

Ocean  in  small  but  well  defined  crystals,  wito  maladiite  endnatiye  copper,  at  Kath- 

inenbiiig  in  Sibma.    The  Konigine  was  found  at  the  same  locality.    Also  at  Eeta- 


banya.    The  Krisuyigite  occurs  in  small  beds  at  Krisoyig  hi  Iceland, 
wodiantite  was  named  by  Leyy  in  honor  of  Brochant  de  Villiers. 

LETTSOMITE,  P«r<^.   Velyet  Ck>pper  Ore.  Cuiyre  Velont^,  Xwy.    Kopfenaiiimtei& 

Occurs  in  spherical  globules  or  in  druses  consistin^t  of  short 
delicate  fibres,  and  having  an  appearance  like  velvet.  Cdor  clear 
smalt-blue.     Lustre  pearly. 

Cbeipoft/ion.— Co'  £l  5'  ift",  Percy=SuIpharic  add  16*78,  oxyd  of  copper  49*86, 
ahmifaia  10-76,  water  22*69.    Analyses  by  J.  Percy.  (PhiL  Mag.  [8J,  xxanri,  100): 


3 

21         9e 

Cu 

fi 

16-88 

11*70 

4816 

23*06=98*80. 

1412 

11*06      1-18 

46*69 

28*06,  insoL  2*88=98-86. 

Occnn  sparingly  at  Moldawa  in  the  Bannat,  coating  the  cayities  of  an  earthy  hydrated 
oiyd  of  iron ;  and  according  to  Percy,  a  white  amorphoos  substance  occurs  sparing^ 
with  St)  consisting  of  alumina  and  sulfuric  add. 

OONNELLITK    Sulphato-chlorid  of  Copper,  Conntl,  Proc.  Brit  Aaaoe.  for  1847. 

Rhombohedral.  In  hexagonal  prisms  with  replaced  angles.  Lus- 
tre vitreous.    Color  fine  blue.    Translucent. 

Cbmnoti<ioit.—- Fhim  trials  by  Connel,  rappoeed  to  ba  a  ooapMfed  of  a 
ddorid  of  copper. 
Assodatedfwith  arBenate  of  copper  in  Cornwall 
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6.  Phosphates,  Arsenates,  Vanadate  of  Copper. 


JaH  of  Speeiti, 
Thbombolitk, 
Phobpboeoohaloits, 

**  KiSim  aDd  Rbodiua, 

EOhn  {Proiint), 

Eblite,  Breithaupt, 

TAQiUTiy  Hennann, 

LiBETHXIflTX, 

OuTENiTE,  UomorphouB  with  Libethenite, 

CONICHALCm,  "  " 

eocheoite, 
Tteouti, 

CominHrALune, 
ApBANmn, 
Ck>ppEE  Mica, 

LiaOOONITK, 
VOLBOBTHITE, 


(6u,Ca)*(P,l«H-a. 

Cu»lH-10fi+CaO(fX 
£)u»1b+2£L 

Ca*la+5&. 
Cu«2a+8fi: 
6a'lB+12&. 

(Ca,OayV+fl. 


THROMBOLTTE,  -8mf. 

Amorphous. 

H.=3-— 4.    G.=:3*38 — 8*40.    Lustre  vitreous.    Color  emerald, 
leek,  or  dark  green.    Opaque. 

Cbm;K>ti<u>fi.--Cu'1^-f  6]ft?=Phosphoric  acid  45*22,  ozjd  of  copper  87*68,  water  17'ia 
▲nalyaia  (approximate)  by  Plattaer,  (J.  £  pr.  Ch.  zy,  821): 

Phosphoric  add  41*0,        Ozyd  of  copper  89*2,        Water  16*8=97*0. 

B.B.  colors  the  flame  blue  and  then  green.  On  charcoal,  ftoses  easily  to  a  blade  glo- 
gale,  and  finally  fields  a  bead  of  copper.  With  boradc  add  and  iron,  giyes  the  reae- 
tioD  of  phosphonc  add.    In  a  matrass  yields  water. 

From  Retzbanya^  Hungary. 

PHOSPHOROCHALCITE,  KobdL    Pseudomalachite.    Hydrous  Phosphate  of  Cop- 
per.   Dihydrite,  iftf rm.    Kupferdia8pore,JS^n.    Lunnite,  ^emAanfi. 

Monoclinic.  M  :  M=BS^  56',  P  :  6=d(P, 
M  :  M=14lo  4',  M  :  «=109°  28'.  Cleavage 
in  indistinct  traces  parallel  to  ^  or  the  ortho- 
diagonal  ;  also  it  is  stated  parallel  to  P.  Also 
remform  or  massive ;  indistinctly  fibrous,  and 
liaving  a  drusy  surface. 

H.=4'5 — 5.  G.=r4— 4'4.  Lustre  adaman- 
tine, inclining  to  vitreous.  Color  dark  eme- 
rald, verdigns,  or  blackish-green,  often  darker 
at  the  surface.  Streak  green,  a  little  paler  than  the  color.  Trans- 
lucent— subtranslucent.  Fracture  small  conchoidal — uneven. 
Brittle. 


oomi. 


ssas 


aMmil/to«.-^1M-8ift  (Noi.  8,4,  eVBBllio^pharie  aeidS4*44,  osTd  of  coppsr  69*86, 
itar  V7Qb=100.   0q*P+8£[  (KOhn)  (Not.  7, 8,  10>=Pho«phoric  aod  Sl-Si,  orrd  of 


popfMr  10-16,  WMter  8-08.  AdaItms  :  1,  Kkproth,  (Beit  iii,  201) ;  S,  ArfredMi^JafarBsb. 
iVf  148) ;  8, 4,  5,  6,  Hennaim,  (J.  f.  pr.  Chem.  xxxvii,) ;  7,  8,  9, ,  KObn,  (Ann.  cLCh.lL 
Fharm.  nmr,  218,  uid  li,  124) ;  10,  Rhodius,  (Fogg,  bdi,  869) : 

1^80*96    Ca68*18=99-08,  EUproOi. 


1.  RheiDbreiteDbftch, 

2.  **  24*70 
8.  Nudme  Tagilak,  G.=4*25,  28*76 
4.  «  -  O.— 4*00,  28-47 
6.        "      JHhydrite,   0^=4*4,  26*80 

6.  lUieinbreiteiibach,  G.=4'4^  24*66 

7.  «  21*62 

8.  Hindiberg,  Voi^tUncI,  20*87 

9.  *"           Kupferdianort,  2418 
10.  libetheQ,  RheinbreitentMich,  20*4 


68-20    £[  6*97=98*87,  Arfredion. 

68*76  7*60=100,  Hermaon. 

67*78  8*80=100,  Hermum. 

68*21  6*49=1 00,  HenDMia 

67*26  8*20=100,  Hemiuin. 

68*74  8*64=98*90,  E6ha 

71*78  7*40=100,  KQhiL 

69*61  6*26  (or  1(mb)=100,  Kubn. 

70-8  8*4  =99*6,  Rhodras. 


The  oompoond  du*1^+2d  of  Kuhn  (Nos.  9,  6,  2),  is  named  Pratin  by  Breithaapt 
The  Dih^fdriU  is  here  included. 

BlR  fuses  readily  to  a  small  yesicular  metalloidal  globule.  Diseolyes  ▼itlxmt  effer- 
▼eeoeDce  in  nitric  acid ;  more  readily  if  heated. 

Fhosf^iorochalcite  occurs  in  reins  trayersing  graywacke  date  at  Vimeberg  near 
Bhanbreitenbadi,  on  the  Rhine,  and  is  associated  with  quarts  and  other  ores  of  copper ; 
also  at  the  other  localities  above  enumerated. 

Ebur,  JBreUhaupt — ^This  mineral  is  near  phosphorocalcite  and  also  libethenite.  It 
is  described  as  oocurring  in  reniform  or  botryoidal  mapes.  Structure  radiating,  foliated. 
Also  amorphous.  Oleaya^  perfect  in  one  directioii.  H.=l*6— 2.  0.=8-8— 4*27.^  Lus- 
tre pearly.  Color  yerdigns  to  emerald  green.  Streak  paler.  CompotUUm, — Cu^Jr+Sfi 
^Flioepnoric  add  24*06,  ozyd  of  copper  66*84^  water  9*10.  Rhodius's  analyses  giyes 
6u*  P+2fl. 

Analyses :l,Bergemann;  2,Hermann,  (J.  £  pr.  Chem.  xzzrii);  8,  RhodioB, ( Ann.  d. 
Obtm.  u.  Phann.  bai,  871) : 

1.  Ehl,  24-98        66*99  9*06=99*98,  Bergemann. 

2.  Nischne  Tagilsk,  2814        66-86        10*00=100,  Hermann. 

8.  Ehl  28*9  681  7*8  =99*8,  Rhodius.    0. 4*27. 

The  title  of  the  species  to  the  rank  of  a  distinct  mineral  is  yet  imcertain. 

TAomnt,  Ifermann, — Occurs  in  reniform  masses  oo  brown  iron  ore.  Structure  fibrous 
and  earthy.  H.=8.  G.=8-6.  Color  emerald  green  to  mountain  green.  CcmpofiHan, — 
(ki*  P+8fi=Phosphoric  acid  27*77,  ozyd  of  copper  61*72,  water  10*61=100.  Analyses 
by  Hermann,  (J.  t  pr.  Chem.  xzxyii), 

P  26*44             Ou  61*29             fl  10*77             Pe  1*60=100. 
26-91  62-68  10*71  =100. 

From  Nischne  Tagilsk. 

LIBETHENITE.    Phosphate  of  Copper.    Cuivre  Phosphate,  If.    Phosphatisdier  Oli- 

yencfaalcit,  Br. 

Trimetric  ;  isomorphous  with  olivenite.  M  :  M 
=95^  2';  a  :  a  (over  the  apex)=lllo  58.  Rose 
gives  these  angles  92^  and  109^  SQf.  The  angle  a :  a 
corresponds  to  M  :  M  in  Olivenite.  Cleavage  very 
indistinct. 

H.=4.  6. — 3*6 — 3*8.  Lustre  resinous.  Color 
olive-green,  generally  dark.  Streak  olive-green. 
Subtranslucent.  Fracture  subconchoidal — uneven. 
Brittle. 


DBSCRIPTZra  MUrXEALOOT. 


OwygjiYieiiri    On*  1^+ftePhcwphoric Mid ,^ ,^  ^^.  ..  «.»_.  w^ .,  w.^  ••, 

— lOa    AsAlyMt:  1,  Berthwr,  (Ann.  d.  Worn,  ^  8Si);  2»  KtOn,  (Ann.  d.  Gk  «. 
PlMurm.  li,  164) ;  S,  Hnmaiiii,  (J.  t  pr.  GhflOL "   •"""     '   ^'   "'      " 


1.  libethen,  efy$t. 

Q  M  tt 

8.  «  « 

4.  "        nuuiive. 


Til,  lt6);  4,  Bertiuflr*  (Iimu  d&): 

S8-7  68-9  7-4  =slOO,  Berthiar. 

29*44  66-94  4-05s=100-48,  Kuhn. 

28*61  65-89  64^0=100,  HerlDAim. 

22*8  64-8  9-  0,  0  1-0, 9e  1*6=99*2,  Bertfte. 


Tb»  flnt  •tulyas  by  Berthier  b  identical  with  Rhodins's  waaljm  of  Elilite,  em  Ikt 

precediog  pAge=Chi*1^-j-2£L 

B3.  futea  very  easily  to  a  browniah  globole,  which,  by  farther  aetion,  aeqniria  a  rad- 
diah-gray  oolor  and  metallic  lustre,  and  ultimately  yields  at  its  centre  a  globule  of  metal- 
lie  oofiper.    Soluble  in  nitric  acid,  and  also  in  anmionia. 

Occurs  in  cavities  in  quartz,  associated  with  copper  pyrites  at  libethen,  near  Nenaohl, 
in  Hungary ;  also  in  snudl  quantities  near  Gunnislake  in  Cornwall ;  and  in  the  XTraL 

OUVENITE.    Prismatic  Arseniate  of  Copper,  Baumim.    Plianna]Eodiakit»  St 

Oliyeners,  W, 

Trimetric  ;   a:a  (over  P)=92°  30' ;  M  :  M= 
llO^  60';  P:a=136<'  15',  M:«=1240  35',    a:a 

fiVGT  P)=84°  45^.  Cleavage  in  traces  parallel  to 
and  a,  the  former  a  little  the  most  distinct.  Also 
globular  and  reniform,  indistinctly  fibrous,  fibres 
straight  and  divergent,  rarely  promiscuous ;  also 
curved  lamellar  and  granular. 

H.=8.  G.=41— 4-4 ;  3-913,  Wood  Arsenate, 
tine — ^vitreous ;  of  some  fibrous  varieties,  pearly, 
shades  of  olive-green,  passing  into  leek-,  siskin-,  pistachio-,  and 
blackish-green ;  also  liver-  and  wood-brown.  Streak  olive-green 
— brown.  Substransparent — opaque.  Fracture  when  observable, 
conchoidal — uneven.     Brittle. 

OompoHtion. — Cu*  (Ss,  1^)+^  (the  arsenic  to  the  phosphoric  add  as  8  :  l)=Ars«iie 
acid  81*78,  phosphoric  add  657,  oxyd  of  copper  68*34,  wat«r  8*31=100,  and  isomer- 
phous  with  libcthcnite.  Analyses :  1,  Kobell,  (Poge.  xriii,  249) ;  2,  8,  RidiardBoo, 
Vrbom.  Min.  i,  614);  4,  Hermann,  (J.  1  pr.  Ch.  xzxui,  291) ;  5,  Damour,  (Ann.  Ok 
Phys.  [8],  xiii,  404) ;  6,  Thomson,  (Min.  i,  615) ;  7,  Hermann,  (loc.  dt) : 

Is        P        Cu        H 

36*71     3*36     56*43 
39-9        56-2 


Lustre  adaman- 
Color  various 


1.  Cornwall,  eryst. 
2. 


8. 
4. 
6. 
6. 

7. 


u 


i( 


It 


M 


G.=4136, 
0.=4*378, 
Jibrout, 


u 


39*80 
33-50 
84*87 
40*61 


6-96 
8*43 


«  0.=8*918,  40-60     1-00 


8*50=100,  Kobea 
3*9  =100,  Richardson- 

66*65     8*55=100,  Richardson. 

66-38    41 6=1 00,  Hermann. 

66*86     3*72=98*88,  Damour. 

54*98     4-41=100,  Thomson. 

61-08     8-88,  fe  8*64=100,  Hermaon. 


The  fibrous  is  the  wood-anenate,  (Holzkupfererz),  a  yariety  from  Cornwall,  presenting 
a  soft  yelvet-like  surfiice,  and  a  siskin  or  greeniahgray  color. 

B.B.  in  the  forceps,  affi)rds  a  brown  crystalline  bead ;  on  charcoal,  fuses  with  a  kind  of 
deflagration,  and  yields  arsenic  fumes  and  a  white  metallic  globule,  which,  as  it  cooli^ 
becomes  cohered  with  a  red  scoria.    Dissolves  in  nitric  add,  and  also  in  ammonia 

The  crystallized  varieties  occur  disposed  on,  or  coating  cavities  of  quartz,  at  the  Ckm- 
wall  mines ;  also  in  inferior  apedmens  at  Alston  Moor.  Found  at  Camsdorf  and  Saal- 
lUd  in  Tlraringia^  la  tha  Tyrol,  tha  Baonat^  in  Siberia,  Chili,  and  other  plaoaa. 


COPPSB. 


GOiriGHALOrrK    Konidialdt^  Brtit  and  FkOttL,  Pogg.  Ann.  Baerfi,  189. 

Reniform  and  massive. 

H.=4*5.   G.=4'128.   Color  pistachio-green,  inclining  to  emeraM- 
green ;  streak  the  same.    Subtranslucent.    Fracture  splintery. 

ttft'oA.— (do,  Oa)*  (1^,  Xf)+lil9t  with  some  Taosdie  add  repUciiig  nurt  of  ths 


vlMBp&ric,  the  copper  and  lime  in  equal  proportions,  the  arsenic  to  the  other  aekk  ■• 
i:  1.    Closely  aUied  to  olivenite  and  volborthite.     Analysis  by  Fritocbe,  (loa  eit) : 

1b  80-68,        P  8-81,        V  1-78,        6a  81-^6,        fla  «l-86.         ft  6-61. 
From  Cordoya  in  Andalnaia,  Spain. 


EUCHROITE;  BreUhaupt, 

Trimetric ;  M :  M=  1 17°  20' ;  P  :  a=  188°  56', 
i :  a=  136°  4',  M  :  fc=121Q  20'.  Cleavage  lateral, 
distinct.     Faces  M  vertically  striated. 

H.=S-76.  G.=3*389.  Lustre  vitreous.  Color 
bright  emerald  or  leek-green.  Streak  pale  apple- 
green.  Transparent — ^translucent.  Fracture  small 
conchoidal — uneven.     Rather  brittle. 

OomjtoHtion. — C*  Sa-fTfi— Arsenic  acid  84*21,  ozyd  of  copper  47*09,  water  18*703? 
ICO.  Analyses :  1,  Tomer,  (Edinb.  Phil  Jour,  iy,  801) ;  2,  8,  Kiihn,  (Ann.  d.  Ch.  a 
Pharm.  li,  128) ;  ^  Wohler,  (ib.  286): 


tn 

On 

fl 

1.  libethen. 

88-02 

47*85 

18-80=99-67.  Tomer. 

2. 

84-42 

46-97 

19-81=100-70,  KOhn. 

8. 

32-42 

46-99 

19-81,  Ca  1-12=99-84,  Kflhn. 

4. 

88-22 

48-09 

18-89=99*70,  Wohtnr. 

In  the  matrass  loses  water,  becomes  yellowish-gTeen  and  friabla  KB.  oo  eharooal, 
is  reduced  in  an  instant  with  a  kind  of  deflagration,  leaving  a  globule  of  malleable  cop- 
per, with  white  metallic  particles  disseminated  throughout  the  mass. 

Occurs  in  quarisose  mica  slate  at  Libethen  in  Hmigary,  in  crystals  of  ocoBideiahlif 
siie,  haying  much  resemblance  to  dioptase.  Its  name  is  deriyed  from  «vxf»  bmU^fiU 
eohr. 


TTBOLFTE,  ffiM    Ooppar  Froth.    Onpriferoos  OalamiDe,  P.    Zioo  Hydrat6  Cupri- 
f&re.  Levy.    Kuprerschaum.    Pharmaooeiderite.    Kupaphrite,  Bhepard, 

Trimetric  ?  Usually  reniform,  massive ;  structure  radiate  fdia- 
ceous,  surface  drusy. 

H.=r6— 2.  G.=3'098.  Lustre  pearly  to  vitreous.  Color  pale 
apple-green  and  verdigris-green,  inclining  to  sky-blue.  Streak  a 
little  paler  than  the  color.  Translucent — subtranslucent.  Frae^ 
ture  not  observable.     Very  sectile.    Thin  laminas  flexible. 

Cof}ij)OM<fOfir--Cu*Xs+10ft-|-6aO(f)=ArBenic  add  25*87,  ozyd  of  copper  4r«7, 
water  19*82,  carbonate  of  lima  11*14=100.  The  carbonate  of  lime  may  be  aa  inpiMHy. 
Analysis  by  Kobell,  (Pogg.  zriii,  268) : 


Sn  DMMCMimWM  mi9MMALOQY. 

Mlritiiin, Tyrol    ImU-OI        (h49M       ttl^M        6iC  iriislOQL 

BLBL  dierapiteloi  faruic^*  Unovav  off  fine  fini^inBDii  wmdi  tiqgv  !&•  «■■ 
ilatiwini,  MM  Idms  to  a  ttoel-gimj  ^olmle,  not  cryitelliiie  on  Hi  mmhet.    On 
oodto  BMiirture  qoieUy,  and  after  a  long  oontmnanee  of  the  blowpipe  Inat,  avvDi  a  littia 
froot  the  extrieirtioii  of  the  rapor  of  areenic    With  8oda»  ao  imptHtddj  flaU 
nlitMiMiil,  which  mntaini  a  wluta  mptaJKc  imdeiia    Soinble  in  aadb  eiUii^g 


Tfaie  mineral  neoanj  oeeon  in  the  caritiee  of  ralimine,  eale  mar,  or  Qovta* 
■ed  bj  other  ores  of  oopper,  appearing  in  mall  mmated  and  micigimg 
fwwipe  of  a  pele  gwien  eolor,and  pnipning  adelicite  tmj  Inrtre.    IthaebMDO 
hi  the  Btonai;   at  libetheo  in  Hongary;   Kertwdunsk  m  Siberia;  FalkwmtoJB 


SdiwatB  in  the  Tyrol;  Saalfield  m  lliaringia ;  Rieehelsdorf  in 
theBraebime;  and  at  Matlock  in  Derbyehire. 

Bammeleberg  loggeste  that  this  species  may  be  reUted  to  Amichaldte; 

ERINTTE,  JSotd 

In  mammillated  crystalline  groups,  consisting  of  concentric  coftts 
of  a  fibrous  structure,  and  presenting  rough  surfaces,  arising  firom 
the  terminations  of  very  minute  crystals ;  the  layers  compact,  mod 
often  easily  separable. 

H.=k4'5— 5.  6.  =4*043.  Lustre  almost  dull,  slightly  resinous. 
Color  a  fine  emerald-ffreen,  slightly  inclining  to  grass-green.  Streak 
flreen,  paler  than  me  color.  Subtransmcent — nearly  opaque. 
Brittle. 

CbmooM^fOA. — Ca*^+2l3[=Ar8enk;  acid  84-75,  ox^d  of  copper  69*82,  water  6*43= 
100.    AnalysiB,  (approximatiyeX  by  Tomer,  (Ann.  Phil  [2],  1828,  iy,  154) : 

1*88-78,  On  59  44,  fl  6-01,  il  1-77=100. 

Erinite  oocon  associated  with  other  arsenates  of  copper,  in  the  county  of  Limerick, 
IreUuid.    It  was  first  described  by  Haidinger,  and  named  from  jBVin,  in  allnieon  to  ita 

occurring  in  Ireland. 

CoENWALUTE. — Zippc  thus  DAmes  on  arsenate  of  copper  from  Cornwall,  which  afforded 
Lerdi,  (Ramm.  4tb  Supp.  122): 

Is  29-78  P2-54  Cu  66-00  fl  12-68=100, 

30-66  1-77  64-22  18-86=100, 

leadinff  to   the  formula  Cu*ls4-6tt.    Specific  gravity  4*166.    It  is  associated  with 
oliTenite. 

APHANESITE,  ^tftki.    Abichitc, //aid:    Klinoclafl,  ^m^    Strahlerz,  JSb/.    Strahlen- 
kupfer.    Siderochalcit,  Br.    Cuiyre  Arseniat6  Ferrif^re,  H, 

Monoclinic.  M  :  M=66°  P  :  M=860;  M  :  M= 
124°,  P  :  a=99°  30'.  Cleavage  basal,  highly  perfect. 
Also  massive,  hemispherical;  structure  radiated 
fibrous. 

H.=2-6— 3.  G.=419— 4-36.  Lustre  of  face  P 
pearly.  Color  dark  verdigris-green,  inclining  to 
olue  ;  also  dark  blue.  Streax  verdigris-green.  Sub- 
translucent.     Not  very  brittle. 

CamponHon,-^}!*  Is-^-S  tt=Cu*  X«-f  sCu  tt= Arsenic  acid  30*80, 


COPPUU 


€BC7dofooppflr68-69,watert*ll=slOO.   AnljMi:  1,  BMnmeUbirg,  (2d  Sofipw  78) ;  t, 
JkaMom,  (iuon.  Oh.  FhjB.  [8],  ziii) : 

1.  Omwall,  G.=4-268— 4-869,  29^1  0-84  60-00  7^4,9eO'89»Oa0*60,Sil'12=:100,R. 
8.        «<         a.=::4-812,  27*09  I'&O  62*80  7*67        0-49=99*44,  Damour. 


B3.  deflagrttee,  fnes  readily,  and  emits  aneoical  fomen    SolnUe  in  adds. 

Oociirs  in  Cornwall,  with  omer  salts  of  copper.  Hie  arystak  usnallj  present  a  Teir 
dark  bine  cdor  and  brilliant  lustre,  but  are  rarely  reooffninble,  being  acppreg^ted  in  m- 
▼aging  groups,  or  disposed  in  extremely  minute  inioiyiduals,  in  cavities  of  quarts. 
Hence  the  name  aphanesitet  from  'a^anrf ,  umnanifeat    Also  found  in  the  Engebnge. 

COPPER  MICA.    Chalcophyllite.     Eupferglimmer,  IT.  and  £.     EupCBrphyllH;,  Br. 

Rhombohedral.     R:R=680  4y;    R  :  a=108O  40^.     Cleavage 
highly  perfect  parallel  to  the  plane  a,  which 
is  sometimes  striated  in  triangular  directions. 
Also  foliated  massive,  and  in  druses. 

H.=2.  G.=2'4 — ^2'66.  Lustre  of  a,  pearly;  of  other  faces, 
vitreous.  Color  emerald  or  grass-green.  Streak  somewhat  paler 
than  the  color.    Fracture  scarcely  observable.     Sectile. 

Oompontum^ — ^From  Chenevix's  analysis,  Cu'£B+12fi= Arsenic  add  21*81,  ozyd  of 
copper  58*71,  water  19*98. — From  Hermann's  anaJrsis,  &i'As-f  28£[=Araenieacid 
18*02,  ozyd  of  copper  49*61,  water  82*87.— From  Damours  analyses,  Au'As+lSfi. 
Analyses :  1,  Chenevix,  (Phil.  Trans.  1801) ;  2,  Hermann,  (J.  £  pr.  Ch.  zxsdii,  294) ;  S, 
4^  Damoar,(Ann.  Ch.  Phys.  [8],  xiii,  404) : 

1  tl 

21=100,  Cheneyiz. 

81*19,  *e  2*92,  Xl  and  P  3*98=100,  H. 

28*94,  51 1-80,  P  1*29=99*80,  Dam. 

22*68,  il  2*18,  P  1*66=99*84,     " 

BbB.  decrepitates,  loses  color  and  transparency,  on  charcoal  emits  arsenical  fumes,  and 
fuses  to  a  black  globule,  after  forming  a  Uack  spongy  scoria;  with  soda  affords  copper. 
Soluble  in  acids  and  ammonia. 

The  copper  mines  of  Tingtang,  Wheal  (Borland,  and  Wheal  Unity,  near  Redruth,  are 
its  prindpal  localities  in  ComwdUL  It  is  stated  to  have  been  obsenred  in  minute  cryt- 
tals  at  Herrengrund  in  Hungary,  and  Moldawa  in  the  Bannat 


S« 

Cu 

1.  Cornwall, 

21* 

68* 

2.        "        G.=2*488, 

17*61 

44*45 

8.        «        G.=2*669, 

19*36 

62*92 

4. 

21*27 

62*80 

LIROCONrrK    Octahedral  Arseniate  of  Copper.    linseners,   Wem,    Ltnuenkupfer, 
ifoM.    Cuivre  Arseniate  Octa^dre  Obtus,  K    Chalcophacite,  Glocker. 

Trimetric.  M  :  M=1190  45';  a  :  a=71°  59'. 
Cleavage  lateral,  but  obtained  with  difficulty. 
Rarely  granijilar. 

H.=2— 2-5.  G. =2-882,  Boumon;  2*926,  Haid.; 
2*985,  Hermann, ;  2*964,  Damour.  Lustre  vitre- 
ous, inclining  to  resinous.  Color  and  streak  sky- 
blue — ^verdigris-green.  Fracture  impexfecUy  con- 
choidal,  uneven.    Imperfectly  sectile. 

67 


680  Discmipmra  minualoot. 

ym:  1,  T.  Wachtmeister,  (K.  V.  Ac.  H.  1882,  80) ;  2,  Hermann,  (J.  f.  pr.  Oh.  Boffi, 
296);  8,  4,  Damoor,  (Ann.  Oh.  P^  [8],  ziii,  404) : 

22-24, 9e  8*41, 3i  4*04,  gangoe  2-25:=100-2l, 
26-01,      0i)8=:100,  Hermann.         [Waclit 
2fi'49=98'06,  Damoor. 
26-44=98-47, 

The  above  OGoatitatioo,  as  far  at  the  proportion  of  the  bases  and  acids  is  cooceroedp  is 
dedoead  by  Rammejsberg  from  Wacntmeister's  and  Damoni's  analyses.  Hennanafb 
gives  2061,  6SI,  6AS,  60 fi. 

B.B.  loses  color,  and  transparency,  emits  arsenical  fmnes,  and  on  charcoal  becomes  a 
black,  friable  scoria,  containing  aome  metallic  globoles.  Witb  borax  afibrds  a  green 
globide,  and  ondergoes  a  partial  reduction.    Dissolves  in  nitric  acid  without  efficrves 


Is 

P 

60 

Si 

1.  ComraO,    20^9 

8*61 

8619 

8-08 

2.        •            28-06 

8-78 

86*88 

10-86 

8.        •*            22-22 

8-49 

8718 

9-68 

i.        -^             22-40 

8-24 

87-40 

10-09 

Gryatals  of  this  mineral  have  ooeasioBaily  been  observed  an  indi  ui  diameter ;  oaoally 
they  are  qi^te  small    It  occors,  associated  with  various  ores  of  copper,  pyiite%  aao 

2DWts,  at  Wheal  Oorland  and  Wheal  Unity,  in  Oomwall;  also  in  minute  crystak  at 
[erraogrond  in  Hoi^gaiy,  and  in  Voigtland. 

YOLBORTHITE,  Se$9,  Bulletin  of  the  Imp.  Acad.  ScL  of  Si  Petersburg,  iv,  Na  2. 

Hexagonal.  In  small  tables,  often  aggregated  in  globular  foruM. 
Cleavage  in  one  direction  very  perfect. 

H.=8 — 8-6.  G.=3-459 — 3'860,  Credner,  the  first  green,  the 
other  a  gray  variety.  Lustre  pearly  to  vitreous.  Color  olive- 
ffreen;  also  gray,  btreak  clear  yellowish-green,  nearly  yellow. 
Thin  splinters,  translucent. 

Cfomwmium. — A  variety  analysed  by  Credner  afforded  (6u,  Ca)^V4*fi;  uxl  when 
60  to  6a=6  :  2  (analysis  l)=Vanadic  acid  87*89, 01yd  of  copper  46*81,  lime  18*16,  water 
8*64=100;  when  8  :  2  (analyses  2,  8)=Vanadic  aad  88-18,  ozyd  of  copper  89*29,  lime 
18-82=:100.  Analyses  of  specimens  from  Friedericksrode,  by  Credner,  (Pogg.  Izxiv, 
646): 
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1.     Cf  rMii, 

86-68 

4416 

12-28 

0-60 

0-40 

4  62,  gangue  0*10=98*68. 

2.    Orojf, 

89*02 

88-27 

16-66 

0-92 

0-62 

6-06       "       0-76=101-18. 

8. 

86*91 

88*90 

17-40 

0-87 

0-68 

4-62       «      0-77=100. 

The  green  mineral  has  a  perfect  cleavage  in  one  direction ;  streak  greenislMrelloiir. 

The  ^y  variety  was  fine  ^stalline  granular ;  powder  brownish  yellow.    H.r->*6. 

BJB.  m  a  glass  tube  gives  off  some  water,  and  bkokens,  without  further  change.  Ob 
eharooal  ftises  readily  without  mtumescence,  and  finally  forms  a  CTaphite-like  slag,  wMdi 
does  not  fuse  to  a  fflobule.  Affords  a  chrome-green  globule  with  borax.  With  salt  of 
phosphorus  and  a  utUe  of  the  mineral,  on  platinum,  forms  a  pearl  which  is  yellow  in  the 
cocydation  flame,  and  green  in  the  reduction  fiame. 

Vdborthite  was  first  discovered  by  Volborth,  with  copper  ores,  in  the  collection  of 
Br.  Ranch,  and  is  supposed  to  have  come  from  the  mines  oetween  Miask  and  Katherin- 
enbeig.    Also  found  at  Friedericksrode  in  Thuringia. 

A  vanadate  of  copper  (=OuV)  has  been  reported  as  occurring  in  the  Ural  at  Woai- 
Vreesensk  with  native  copper,  copper  glance,  ana  malachite.  It  is  peaiiy,  of  a  dtroo-ydl- 
low  color,  foliated  in  structure,  and  occurring  either  rcniform  or  pulverulent 

Vavadatb  or  Lead  and  Cfopnm,  Dcnuyko,  Ann.  des  Ifines,  [4],  ziv,  160. — Una  ore 
has  a  dark  brown  or  brownish-blaok  color,  and  has  been  observed  only  in  an  earthy  stirtt, 
looking  much  like  a  ferroginoua  day  or  earth.  It  occurs  in  cavities  in  an  arseno-phoaphaie 
of  lead  along  with  amoq)hoDs  carbonatee  of  lead  and  copper.  KB.  fuses  easily  and 
affords  a  black  pearl,  a  little  blebby ;  gives  a  dear  green  pearl  with  salt  of  phoephonss 
or  borax  aad  a  globule  of  lead  containing  copper  on  charcoal  In  nitric  add  aasfly 
soluble. 


aVXOSSILTBB.  6fl 

ONNpfftioa— ^  V+Oa*  V.    AiiiayMtb7Doiiieyko,(loe.eit): 

y       Ifl      1^       6a       in>    PbOl    Oa  9e,Sl    Si      fi 
1.  lli(      4-«      0-6      14*6      64*9      0^      0-6      8*6      ID      2*70,  day  l-OsaeOTt. 
8.  1S-S8    4*68    0-68     16*91     61*97    0*87    0*68    8*42    1 88    S*70,    "    l*68aB97*66. 

OoDiSderiiig  the  aneoic  and  phosphorie  adds  as  oombined  with  lead  wwilitntintt  tha 
anenophomhate  with  whidi  the  mineral  ie  aaaodatad,  the  analjeia  afEndi  Teiy  dMdj 
the  above  lormola. 

This  ore  ooottn  at  the  nlrer  mine  called  Ifina  Orande,  or  Hina  de  la  ICarqnany  fan 
Chili,  tin  recently  worked  for  copper  and  silver. 

Vgrnfodate/ram  theLakt  Buperutt  Coppw  Reffum. — An  ore  similar  in  color  and  dayij 
appearance  to  Domeyko's  mineral,  has  been  detected  by  J.  £.  Teschemacher  (as  oomnra- 
nicated  by  him  to  the  author)  among  specimens  from  the  Oliff  Mine,  in  the  Lake  Snperiflr 
Copper  Region.  With  both  blowpipe  and  add  tests  the  presence  of  vanadinm  was  aa- 
certained  by  him.  A.  A.  Hayes  has  confirmed  these  results  and  formed  from  the  mineral 
the  vanadates  of  lead  and  silver  by  donUe  deoompodtion.  The  color  of  the  mineral  ia 
a  dark  chocolate,  and  also  a  bright  yellow.  Tlie  exact  state  of  compodtaon  of  the  vaiip> 
adic  add  is  aHiHL  doubtful  There  is  no  oxyd  of  lead  in  the  ore,  and  the  brown  yariaty 
is  mixed  with  an  earthy  oxyd  of  iron;  when  oareiiilly  separated  from  the  gangui^  it  waa 
found  to  contain  no  copper. 

BSAUMONTITR    Native  crenated  hydrodlicate  of  copper,  Jaek§on,  Am.  Jour.  Sd. 

xxxvii,  898. 

Amorphous,  looking  like  clay.  Soft.  Color  bright  blue,  beoomeff 
green  on  exposure. 


Compontian. — According  to  Jackson,  Silica  81*0,  oxyd  of  copper  46*8,  crenic  add  16*8^ 
water  10*0,  alumina  and  oxyd  of  iron  4*4,  carbonie  add  2*0=100.  Appears  to  be  a  bm* 
chanical  mixture  of  silicate  and  crenate  of  cooper,  with  some  idumina  md  inn. 

This  spedes  was  detected  by  Dr.  C.  T.  Jaekaoo  among  some  copper  ores  from  tha 
Cheesy  copper  mines  in  France,  and  named  in  honor  of  PrA  L.  Elie  de  Beanmoni 


QUICKSILVER. 

Mercury  exists  in  the  native  state,  but  occurs  mostly  as  a  sulphnrety 
(cinnabar).  It  is  also  found  combined  with  chlorine,  iodine,  silver,  and  gold, 
bat  very  sparingly.  It  has  been  observed  in  some  gray  copper  ore,  (see 
page  514),  replacing  apparently  the  copper  or  silver. 

QUlCESILVEIt  Native  Mercury.  Oediegen  Queckdlber.  Mercore  NatiC  K  Hy- 
drargyrum. Argentum  Yiyum.  Spuma  aigentl  Liquor  iEtemalis,  P/my.  Mar- 
curius  of  the  Alchemists. 

Monometric.    Occurs  in  small  fluid  globules  scattered  through 
its  gangue. 
6. =13*568.    Lustre  metallic.    Color  tin- white.    Opaque. 


ComptmHatL — Pore  mereurr,  (Hg) ;  vith  sometimeB  a  little  aflrer. 
Entirely  voUtile  befota the Ugwptoa,  trnpanakag  at  Mt^F.;  beoomsasol 
F.,  and  may  be  cryitallised  in  oetaMonwk   DiiMUTaa  readilT  in  nitris  add 


s 


DMCIirriTK  HINUALOAT. 


ttewbar,  ODB  oi  iti  on*.  lU  most  importaiit  miiMi  ire  thoaa  of  Idiia  m  OainioU,  and 
Ahnkdro  in  Spm.  At  Idri>  it  oeam  inter»i>m— d  tluough  ■  kiod  of  dttj  lUta,  fctta 
irtidi  it  b  ofattitMd  b;  mudiiag.  It  is  toaad  m  mill  quntitie*  at  WiSlfitcfai  and  HA*- 
M4  in  tlw  Matimto,  in  Carinthia,  HnsgaiT,  Ptan,  »iuiotb«r«oiiiitriM;  aboat  Paynt 
leCb«t«aii,iii  tlMdapartmeiit  of  the  HautAVieaiie,  in  a  di*iiit«grat«d  granite,  aoaMOU- 


jteladbj  mwiahar. 

Manniry  li  Mad  tor  tba  «Kti«di«ti  of  gold  and  ntrw  ana,  and  fi  ezpsnBo  b  ■ 
miiiilili«i»  to  Sootli  Amsrica.  It  ii  alio  employed  hr  mirron,  for  tlwriDenietan 
MiDuatMW,  ttff  parcnaaian  powdcn,  and  &r  Taiiom  other  porpoaee  connected  wi^  ■ 
Um  and  the  arts. 

Tb»  ooounon  name  of  thii  metal,  qniekiQreT,  ii  a  translatioa  <tf  the  old  nana,  ■] 


AMALOAU.    Hercure  argentif,  S.    Natnrlich  ,A'"«1p>'",  W. 

Honometric.  Common  in  dodecahe- 
drons ;  also  figures  4,  8,  0,  16,  plate  1, 
and  the  annexed  figure.  Cleavage  do* 
decahedral,  in  traces.     Also  massive. 

H.=»— 3-5.      G.  =  10-6— 14;    13755, 
Baid.     Color   and   streak  silver-white.  /.^  v 
Opaque.     Fracture  conchoidal,  uneven,  t    \Vi — t— 
Brittle,  and  giving  a  grating  noise  vrhen  s\   a'1  '  '?',;'•■ 
cut  with  a  knife.  \\f/y\^\j' 

Om^Mifton.— Both  AgHs'  (oSilver  t4-e,qukk- 
drar  6G-S),  and  Ag  Eg*  (=SilTer  SS'2fi,  and  qnick- 
dlrar  T8-7S],arehereineIudedB*aflbrd«d)><r  tneM- 
lawing  analjraet:  1,  Klaproth,  fBdt  i,  188);  8,  Cot- 
di*r,  IJour.  ±  ICaea,  xii,  1,  and  Phil  Hag.  »▼,  41) ;  S,  Hejer,  (Ordl'a 


1.  AgHg".  Moe<dielUuidibei^. 
S.  Ag  B^",  Allemont  I 
S.        "        Moschellaudiberg, 
B.B.  the  mennirT  Tolatilizai  and  nlver 
eopper  it  gires  a  ulrery  liutre. 

From  the  Palatinate  at  MoacbetUadibGrg,  ia  fine  oTatali.  and  Mud  to  ooeor  wlMce 
the  Tein*  of  niBrcur;  and  ailver  intersect  one  another.  Alao  reported  from  TliaiiMil  kl 
HnngaiT,  Bala  in  Svedeo,  Alliwfvwii  in  Dauphin^,  AlmaAm  ja  opaui. 


100.  Klaproth. 
100,  Cordier. 
26-0  78-3=«8S,  Heyor. 

left    DiaaolTea  in  nitric  acid.    Rubbed  es 


Ag*Hg==SilTer  MA»,  menmr;  I8'51=10O. 

OimfABAR  Sulphnret  of  Hereiny.  Ziinoba-  of  tbe  OennaMi  MwcarfalMda 
Qoeekulber-Lebererx,  W.  Stinkiinnober  Lebercn,  Hmu.  OonJIinen.  UMOon 
Solfure,  H.  Kinttmfii,  TTitapk.  e.  108.  Affur,  Dioteer.  V.  c  109,  110.  Hinn^ 
PifrM*.  Plin. 

Rhombohedral ;  R  :  R=71°  47'.  R  :  a"'= 
157°  20'.  R  horizontally  striated.  Cleavage 
perfect  parallel  with  a.  Compound  crystals 
composition  parallel  with  a.  Also  granular, 
massive ',  sometimes  forming  superficial  coat- 
ings. 

H.=2 — S'S.  G.=:8-oa8,acleaTBble  variety 
from  Neumarktel.  Laatre  atUmaotiDe,  in- 
eiining  to  metallic  in  dark  colored  varietiea, 


QUICKSILTII. 


and  to  doll  in  friable  varietiea.  Color  cocbineal-red,  the  darker 
Tarieties  ioclining  to  brownish-red  and  lead-gray.  Streak  ■oariet- 
red.  Subtranaparent — subtraDslucent— opaque.  Fracture  sub- 
OMaehoidal,  uneven.     Sectile. 


8  Htf 

1416  86'40=«S'!e,  Klaproth. 

t.  Japait,             M-^B  M'ai)=8g'lS,  KlaprotlL 

%,  Idnm  htputie,  13-76  Sl-SO,  Pe  01,  3i  O'ii,  Ca  (K».  Bi  046,  C  !-8=39ll-ST,  Kluratb. 

4.  Juan,             17-E  78-4,    '    1-7,"    0-7,  Ck  1-8,  &i  0-3,  Cu  0^=100,  Jafan. 

1.  Viabinlia,    1S-S7  8e-7S=10O'4e.  SehubeL 

a.  W«ul*r,          1S-7B  84-66,  gMigm  1-OS— SS'IS,  SduubeL 
B>B.  m  B  nmbam  wbdl;  niUiiiiei ;  uid  with  nda  yiald*  mnemj,  •alphnniii*  famM 

iMh^patie  eimnabar  or  li»ir  on  ii  in  impure  Tuiaty;  it  ■omadmei  afliird*  ■  browiMll 
rtmkfflMMMnenMof  it*  impuritie*,  utd  u  occMlaaallT  «ktf ,  Uwogh  oomounlj  gian- 
~'~  or  ■■«p»iji»M«  in  atruef — 


u  oocun  in  bed*  in  ilate  nx^  and  rarelj  in  gniute  or  porphjiy.    It  hai  baao 
ifcawiai  fa  raina,  with  one  ot  iroo. 

Oood  ojalala  oocm  in  the  coal  fonnatioDs  of  Hoachellandibeig  and  Volbtein  in  tfaa 

Tlihrhwiii .  alaaiii  J^)aii,IIeziai,tuid  BiaidL    The  moat  important  bedi  of  thiaora  an 

it  Ateadaa  in  Spain,  aodat  Idriam  Canuola,  where  it  ii  oaaallT  maadve.    It  noenn  at 

■IAmwi  in  Upper  Cariatliia ;  in  beda  traverHtng  gneiia  at  DnDbrawa  io  TnujlTania ; 

hfn^waeka  at  Windiach  Eappel  in  CanoUiia;  at  Nenmarktd  in  Cainiola:  at  Rip*  in 

Tkaaanf ;  at  Bdiemniti  in  Honsaiy ;  in  the  Urala  and  Altai ;  in  Ohin*  abandaatly,  and 

h  Japan;  at  Ban  Ono&e,  in  Hezicn;  at  Huanca  Telica  in  Soothcm  Pern,  abundant ; 

la  8m  Prorince  of  Coquimbo  at  Ooallilinga  and  Pnnitaqni ;    and  tbrmag  eKtaDsra 

I     mtam  In  Oalifornia.    Iba  Oalifbrnia  beda  ooenr  at  New  AlmaJen,  in  a  moantain  to  As 

f    HMihoC  San  Joai,  batwen  the  Baj^of  Framuoo  and  Moalersy.    Una  ore  ia  rwy  afaot- 

I     ibat,  and  of  eaij  acceaa.    The  vanety  eoralliaerz,  from  Idna,  baa  a  caned  '■■""'Iwr 

'  lUi  on  ii  the  gR«t  aoarca  of  the  mercury  of  commerce,  fh»n  which  itiaobtaniedl^ 
inbUnatioa.  When  pore  it  ia  identical  with  the  numuftctig«d  TcnnillioD  of  commatM, 
vlikfe  ia  a  raloable  jMsneoL  It  waa  tugfalj  eataemed  for  ita  txillianaj  of  color  by  the 
airinla^  and  waa  emplojed  aa  a  pwnt  for  Tarioua  aacred  purpoaeg. 

XATIVE  CALOMEL.    Ham  Qoicknlver.    Hariat«  of  Hercnrj.    Dicblorid  of  Mereoi?, 
nan.    Chlorqostiailber,    Queckailbarixicnen.    Hercore  Chtomrj,  Duf, 

"     IHnMtrio.     M:e=]850,   M:e=I56'=,  M:e'= 


f 


"  1M°  83',  e :  a=  120°  6'.  Cleavage  lateral,  indistinct. 

'Abo  in  crystalline  ooats,  and  granular.  I 

*  _  H.=l~2.     G.=6'482,  Haid.     Lustre  adaman-' 

tine.     Color  yellowish-gray,  or  ash-gray,  also  gray* 

lib  and  yellowiah-white.     Streak  white.     Trans- 

looent — aubtranslucent.     Fracture  conchoidal.     Sectile. 


Vhan  pore  it  ia  antirelj  Tolatiliaed  before  t} 


AM  DEtcftirrm  mixkbaloot. 


C000lSm,EM.  IMcUeroarj,  JM  Jtio.  Uncm  Mxa6,  Ihif.  lodqiMQUDMr.Bl 

In  particles  of  a  reddish-brown  color  on  selenid  of  mercury,  in 
Mexico  at  Casas  Viejas. 

OompoiiiioiL-^YrfMtitj  BgU=HBnarj  44-8,  iodbe  S5-7. 
ONOFRITE,  ^fatd   Selenid  of  Mercmy.    MerkurgUuiz,  j9r.   SelenadiwefelqneciwDlwr, 

Massive  ;  texture  compact  granular  ;  no  cleavage. 
H.=2'5.     Lustre  metallic.     Streak  shining.    Color  steel  to 
blackish  lead-gray. 

Campontum.'-'Bg  Se-KHgS,  or  Hg(8,  Se).    Aoalyais  by  H.  Boee,  (Pogg.  xlii,  SIS^ 

Seleoiom  6-49,        Sulphur  lO-SO*       Mercury  8138=9813. 
Or,  Selenid  of  mercury  2S'10,        and  sulphuret  of  mercury  76'11=98'SL 

B3.  on  rfuupcoftl  gives  off  Uie  odor  of  iielenimn,  and  a  white  incrustatioD  ooyert  the 

Oecan  with  other  ores  of  mercury  in  Meaaoo,  near  San  Onofre.    It  has  nearij  Ae 
eolor  and  lustre  of  Fahlerz. 

▲MKIOLrrE,  J>.    Antimonite  of  Qoidaflver,  Damfyho,  Annales  des  Mmei»  4th  Mr. 

vi,  188.    Quecksilberojyd  Antimonigsanres. 

▲  red  powder,  consisting,  aooording  to  Domeyko,  of 

8b  12-6,        fi«14-0,        9e2S-8,        5i26  6,        fi  and  loss  24  7=100, 

being  an  antimonite  of  quicksilver  mixed  with  day  and  hydrated  ozyd  of  iron. 

]mm  the  mines  of  mercury  in  Chili,  accompanying  ores  of  antimony,  oop])^,  and 
Mirenry.    The  name  Ammioute  is  deriyed  from  •^••y,  a  Qreek  name  for  yenniUon. 


XIII.  SILVER. 

Silver  is  common  native,  and  also  in  combination  with  snlphur,  antimo- 
ny, or  chlorine.  It  occurs,  besides,  combined  with  iodine,  bromine,  sele- 
aiom,  tellurium,  bismuth,  and  mercury. 

There  is  one  native  salt,  the  carbonate.  A  small  percentage  of  silrer 
is  often  found  in  galena,  and  some  ores  of  copper. 

1.  Native, 

SILVER.    Oediegen  Silver,  W.    Argent  Natif,  ff. 

Monometric.  Figs.  2,  3,  4,  16,  and  others  intermediate,  plate  1. 
Cleavage  none.  Compound  crystals :  fiff.  129,  plate  2.  Usually 
coarse  and  fine  lliform,  reticulated  or  arborescent ;  also  in  plates, 
and  in  superficial  coatings ;  also  in  masses. 

H.=:2'5— 3.    G.^lO'l — ll'l,  when  pure  10*5.    Lustre  metallic. 


SILVXB.  1185 

Color  and  streak  silrer- white ;  subject  to  tarnish,  by  which  the 
color  becomes  grayish-black.    Ductile. 

Cbn^KMaticm. — SQyer,  with  aome  copper,  gold,  platinum,  antiiiioiijr,  and  otlier  metalB. 
Berthier  found  in  a  spedmea  from  Curcy  near  Caen,  (Ann.  d.  Mines,  zi,  12),  ailTer  9Q» 
oopper  10.  FordTce  found  in  an  alloy,  silyer  72,  ffdd  28 ;  and  Klaproth,  ailTer  S6,  gold 
64 ;  and  under  gold,  manj  other  oombinationa  of  theae  metala  are  giren.  John  detected 
1  per  cent  of  antimony  in  ailTer  from  Johanngeorgenatadt,  beaidea  traceaof  oopper  and 
anenio.    A  humuth-Hlver  from  Gopiapo,  S.  A.,  contained  16  per  cent  of  biamvlL 

B.B.  friaea  rather  eaaily,  and  often  crystallicea  on  cooling.  Soluble  in  nitric  add,  and 
again  deposited  by  a  plate  of  copper. 

Native  ailrer  occurs  principally  in  arboreaceneea  and  filiform  ahapea,  in  yeina  of  oaka- 
reoua  apar  or  quartz,  traveraing  gneiBs,  slate,  and  other  andent  rocks.  The  atmctnre 
of  theae  forma  ia  aometimea  quite  peculiar ;  they  being  compoaed  of  one  or  more  aarlea 
of  octahedrons,  either  closely  united  or  arranged  perpendicularly  in  straight  rowii  This 
structure  ia  apparent  in  most  of  the  Norwegian  ana  Mexican  yarietiea 

The  minea  of  Kongsbeig  in  Norway,  have  afforded  magnificent  specimens  of  natiye 
ailyer.  One  spedmen  among  the  splendid  suite  from  this  locality  in  the  royal  eolleetlak 
at  Oopenhagen,  weighs  upwards  of  6  cwt,  and  recently  two  maaaea  haye  been  obtained 
weighmff  seyerally,  238  and  436  pounds.  The  prindpal  Saxon  localities  are  at  Vtti- 
berg,  Si^eeberg,  and  Johanngeoigenstadt ;  the  Bohemian,  at  Przibram,  and  Joarinm- 
atahL  It  also  occurs  in  small  quantities  with  other  ores,  at  Andreasberg,  in  the  Harti, 
in  Suabia,  Hungary,  at  AUemont  in  Dauphiny,  in  the  Ural  near  Beresof,  in  the  Altai  at 
Schlangenberg,  and  in  some  of  the  Cornish  mines.  A  mine  on  the  estate  of  Alya,  in 
Stirlingshire,  about  the  middle  of  last  century,  afforded  jC40,000  or  £60,000  of  dlfer ; 
hut  it  was  long  since  abandoned. 

Mexico  and  Peru  are  at  present  the  most  productiye  countries  in  ailyer.  In  Maoko  it 
haa  been  obtained  mostly  from  its  ores,  while  in  Peru  it  occura  principally  nathre.  A 
Mexican  apecimen  from  Batopilas  weighed  when  obtained  400  pounds ;  and  one  from 
Southern  Peru,  (mines  of  Huantaya),  weighed  oyer  8  cwt  Ihiring  the  first  euditefln 
years  of  the  preaent  century,  more  than  8,180,000  markaof  ailyer  were  afforded  dj  the 
mines  of  Guanaxuato  alone.  Of  the  8,000,000  aterling,  whidi  it  ia  calculated  is  the 
yalue  of  nlyer  annually  afforded  by  the  minea  of  the  world,  about  two-thirda  are  ob- 
tained from  Mexica 

In  the  United  States  it  is  disseminated  through  much  of  the  oopper  of  Michigan,  and 
is  found  in  considerable  abundance.  It  has  been  obseryed  at  a  mine  a  mile  south  of 
Sing  Sing  prison,  which  was  formerly  worked  for  silyer ;  at  the  Bridgewater  eoppar 
mines,  New  Jersey ;  in  interesting  specimens  at  King*s  mine,  Dayidson  Co.,  N.  C. 

The  uses  of  silyer,  as  a  materud  for  coins,  also  in  the  manufacture  of  plate  and  y»- 
rious  artides  of  luxury,  are  well  known.  For  coinage  it  is  alloyed  with  copper,  by  whidi 
it  is  rendered  harder,  and  consequently  more  durable ;  in  the  United  States,  1000  parts  of 
aQoy  contain  100  of  copper.  It  is  less  malleable  than  gold,  and  cannot  be  beatan  into 
unbroken  leayes  thinner  than  the  one  hundred  and  aix^  thousandth  part  of  an  indi^ 
which  is  more  than  one-third  thicker  than  gold  leal 

2.  Sulphurets,  Arseniurets,  Seleniurets,  TellureU. 

ZUt  of  8pecU9, 

SiLyxa  Glancx,  AgS. 

AgTe. 


NAUMAimm,  AgSe. 

EucAiaiTE,  (€u,  Ag)  Se. 

STROMXTxain,  (6u,Ag)S. 

AirmcoviAL  SxLyxa,  Ag*  Sb,  and  Ag*  Sb. 
Flxxibls  SiLyiR  Ofti. 

SmirBxaoraB,  Ag  S-f2  Fe*  S*. 

MiAEOTmm,  Ag  S-fSb  S*. 

PraAaoTUTX,  8AgS+SbS'. 


MS  DB10AirTI¥S  UlJKEMAhOQY. 

FkiMUBBmrs,  (FbS+Sb  S')+8(8Fb,  Ag)8-|-Sb  ^  * 

POLTBAERS,  9(Ag,  ^)  S+(Sb,  As)  S*. 

SnoPHAMin,  «AgS+SbS*. 

XAwnosoir,  (SAgS+AsS^H-SCSAgS+AsS"). 

BUMUTH  SXLYXB. 

8ILYER  GLANCE.    Vitraous  Stiver.    Solphnret  of  Sflyer.    Qlaien;,  ffaiu,    SSbm- 

glua,  JL    Azgent  Solfmr^,  H,    Argeotite,  Haid, 

Monometric.  Fiss.  1 — 9,  inclusive,  plate  1,  also  14,  15,  16. 
Cleavase  dodecahedral  in  traces.  Also  reticulated,  arborescent, 
and  filiform  ;  also  amorphous. 

H.=2 — ^2*5.  6.=7'196 — ^7*365.  Lustre  metallic.  Streak  and 
color  blackish  lead-gray ;  streak  shining.  Opaque.  Fracture 
small  subconchoidal,  uneven.  • 

aimiKMt<tofk---AgS==Sulphi2r  12*96,  mlTOT  87*04=100.  Analysis  by  KUpiotli, 
(Bdt  C 168), 

Sulphur  16,  surer  86=100. 

BJB.  intumesoes,  and  on  charcoal  soon  affiirds  a  globule  of  sQyer.  Sdublo  m  <filiito 
nhric  add,  sulphur  being  deposited. 

Hits  important  ore  of  silver  occurs  in  Europe,  principally  at  Annabeig,  Joachimstalil, 
and  other  mines  of  the  En^biige,  at  Schemmts  and  Kremnits  in  Hungary,  and  at 
fteibeig.  At  the  last  place  it  accompanies  other  silver  ores,  in  veins  traversiqg  gneias. 
It  Si  abundant  also  in  Mexico  and  Peru. 

A  mass  of  sulphuret  of  silver  is  stated  by  Troost  to  have  been  found  in  Sparta,  Ten- 
nessee ;  it  also  occurs  with  native  silver  and  copper  in  Northern  Michigan.  A  silver  ore 
not  yet  analyzed,  occurs,  according  to  Jackson,  with  gray  antimony,  at  Cornish,  N.  H. 

A  **  silver  ore**  from  Prince's  mine  on  the  north  s£»re  of  Lake  Superior,  fifteen  miles 
west  of  Sturgeon  Bay,  afforded  E  L.  Seymour, 

81-78,  Ag2*58,  Zn8*16,  OuO-Sl,  PbO-26,  FeO'18,  AuO^,  gangiieorrock91*27slOO. 

Tbe  average  of  three  assays  gave  4  per  cent  of  siIvot.  Sulphuret  of  sUver  is  aaid 
to  occur  at  this  mine  with  gray  copper,  vitreous  copper,  and  aigentiferous  copper. 

HESSrrE,  Fma,    Tenuric  Silver.    Petnte,  Hold,    Bitelluret  of  Silver,  Tk4mmti, 

Tellursilber  of  the  Germans, 

Monometric.  Cubic,  according  to  G.  Rose.  In  coarse-grained 
masses,  and  granular. 

H.=2 — ^2-5.  6. =8-3 — 8*9.  Lustre  metallic.  Color  between 
lead-gray  and  steel-gray.    Slightly  malleable. 

OompotitiatL'^Ag  Te=Tellurium  87*28,  silver  62*77.  Analyses :  1,  2,  G.  Boee,  (Pogg, 
xviii,  64) ;  8,  4,  Pete,  (Pogg.  Ivii,  467) ;  6,  Rammelsberg,  (4th  Supp.  220) : 

1.  Savodinsky,  Altai,      Te  86*96   Ag  62*42    Fe  0*24=99*62,  Rose. 

2.  «  «  86*89  62*82  0-60=99*7 1,  Rose. 

8.  Nagyag,  a.=8*81— 8*46,  87*76         61*66,  Au  0*69,  Fe,  Pb,  S,  lf«M0=lOO,  PMs. 
4.        **       G.=8*72— 8-88,  84*98         46*76         18*26        "  «    =100,  P«tiL 

6.  Betsbanya,  27*96         64*67,  Foreign  subatanoes  16*26=97-88,  Ranmi. 


No.4istheP«lM<«ofHaidinger,(7UhifSFoUn2^ofHanamann);  owing  to  the  gold, 
the  specific  gravity  is  high. 
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EE  on  cliarooal  it  Iums  to  a  \AMtk  ffkbale,  wbidi  on  coding,  after  the  aetioa  of  tiio 
ndiMinff  flame,  preMnts  poinU  or  denoritat  of  ailTer  on  its  soifEioe.  When  heated  in  a 
fjbm  tone  it  melts  and  gives  a  jjrellow  color  to  the  glass.  Fused  with  carbonate  of  soda 
a  ^bole  of  pore  silver  is  obtamed. 

It  oeears  in  the  new  mine  of  Sarodinski,  about  forty  wersts  from  the  rich  silver  mine 
of  Sirinowski,  on  the  river  Buchthorma  in  Siberia,  where  it  is  foond  in  a  taloose  rook, 
<<^p^"™g  small  quantities  of  iron  pyrites,  black  blende,  and  copper  pyrites.  Specimens 
hi  the  museum  of  Barnaul,  on  the  Od^  where  this  mineral  was  nrst  observed,  are  a  cubic 
foot  in  sise.    It  was  first  described  and  analysed  by  G.  Bose. 

KAUHANNITE,  Said.     Selensilber,  Bose,     SilberphyllinghuDa,  Brett, 

Monometric.  Cleavage  cubic,  perfect.  Also  massive,  granular, 
and  in  thin  plates. 

H.=2*5.  G.=8'0.  Lustre  metallic,  splendent.  Color  and 
streak  iron-black. 

ChtmMiiwn. — Ag  SeaSelemum  27,  silver  78.  Analysis  by  G.  Rose,  (Fogg,  ziv, 
471): 

Selenium  29-63,         SQver  66'66,         Lead  4*91=100. 

BB.  on  charcoal  it  melts  easily  in  the  outer  flame ;  in  the  inner,  with  some  intumes- 
oeSe.    With  soda  and  borax  it  yields  a  bead  of  silver. 

Occurs  at  Tilkerode  in  the  Harts. 

Acoordine  to  Del  Rio,  another  selenid  of  silver  occuib  at  Tasco  in  Mexico,  crystallised 
in  hexagooiu'  tables. 

The  Silberphyllinalanz  of  Breithaupt,  according  to_Flattner,  is  a  mixture  of  seloisil- 
l  selenmolybdei 


ver  and  selenmolybdena,  containing  a  little  gold.      H.s=l — 2.     G.=5*8 — 6*9.     Color 
dark  gray.    Massive,  with  one  perfect  deavage.    From  Deutsch  Filaen,  in  gneiss. 

EirCAIBITE.     Seleniuret  of  Silver  and  Ck>pper,  P.     Argentiferous  Seleniet  of  Cop- 
per.   Selenkupfersilber.    Cmvre  S^eni^  Argental,  R. 

Massive  ;  in  black  metallic  films,  staining  the  calcareous  spar  in 
which  it  is  contained. 

Soft ;  easily  cut  by  the  knife.  Lustre  metallic.  Streak  shining. 
Color  between  silver-white  and  lead-gray. 

Oompotition. — €u  Se-f  Ag  Se=(€u,  Ag^  Se=Selenium  81*68,  copper  26'26,  silver 
48*16.    Analysis  by  Berzelius,  (AfhandL  vi,  42) : 

Selemum  26*00,        Copper  28*06,        Silver  88*98,        gangue  8*90=96*88. 

BB  gives  copious  fumes  of  selenium,  and  on  charcoal  fuses  readily  to  a  gray  metal- 
lic globule,  leavm^  a  bead  of  selenid  of  silver.  With  borax,  a  copper  reaction.  Dis- 
solves in  boilinff  mtric  acid. 

It  has  be^i  round  only  in  small  quantities  in  the  Skrikerum  copper  mine  in  Smaoland, 
Sweden,  in  a  serpentine  kind  of  rock,  imbedded  in  calcareous  spar.  It  was  discovered 
and  analyzed  by  Berzelius,  and  named  from  tv  and  mcms,  oppofiunelif,  because  the 
mineral  was  found  soon  after  the  discovery  of  the  metal  selenium. 

STROMEYERITE,  Haid.  Aiventiferous  Sulphuret  of  Copper.  Cupreous  Sulphuret 
of  Silver.  Sulphuret  of  Silver  and  Copper.  Silberkupfeiglanz  of  the  Otrmaiu, 
Cuivre  Sulfur^  Argentif&re. 

Trimetric ;  isomorphous  with  copper  glance.  Also  masrive,  com- 
pact. 

68 


On 

Fe 

80-478 

0888=98*876,  Stromey«r. 

80-96 

0-24=99-82,  Sander. 

76-61 

0-74=100.  Domeyka 

68-98 

2*68al00,  DomeyJro. 

60-68 

2-81=100,  Domejko. 

08-94 

2-09=100,  Domeyka 

68-88 

— =100,  Domeyka 

5i6  DB0oiimv«  uunntALooT. 

H.=2*5— S.  6.^:6*3—6*3.  hnatcB  metallic.  Color  dait  sted- 
giray.    Streak  shining.    Fracture  snbconchoidal.    Sectile. 

OmpoHiUm,'^^  Ag)  8^  or  €a  S+Ag  S.     Aoalyaee :  1,  Stromeyer,  ($ehw.  J^ 
SS0);  1,  SMder,  (Pcgg.  si,  818);  S^7»  Dom^fdu^  (Asm.  d  Minw,  [4;^  "i*  ^)' 

8  Ag 

1.  SchUmgeobeiv.  Siberia,    16-782  62*272 

2.  Rodelstadt,  SUesim,  16-92  62-71 
8.  a  Pedro,  Chili,  20*79  2*96 
4.  Catemo,  **  21*41  I2*0a 
6.        •*            "                    20-68  16-68 

6.  «  "  19*98         24-04 

7.  S.  Pedro,     "  1788         28-79 

The  ibrrauU  gi^^  ^  deduced  from  the  first  two  analyses.  Those  by  Domeyko  are 
not  entirely  satisfactory,  yet  seem  to  prove  the  identity  of  this  species  in  general 
oonstitution  with  copper  glance. 

RB.  fuses  easily  to  a  gray  metallic  globule,  which  is  a  little  malleable ;  with  the 
flmes  gives  the  reaction  of  copper,  and  on  a  eupd  with  lead  affords  silver.  Dissolves 
in  nitric  add,  depositing  sulphur.  The  blue  solution,  obtained  with  nitric  add,  afoda 
indications  of  copper  when  a  plate  of  iron  is  dipped  into  it,  and  also  predpitates  silver 
upon  an  immersea  copper  plate. 

This  spedea  is  of  rare  occurrence.  It  is  found  associated  with  copper  |gp^^  *'^ 
Sdilangenberg,  near  Kolyvan,  in  Siberia^  and  at  Rudelstadt,  Silesia ;  also  in  Chili  41 
varie^  has  been  observed  at  Combavalla,  in  Peru,  which  contains  some  iron.  It  waa 
fini  described  and  reopgniced  as  a  distinct  spedes  by  Stromeyer. 

AJrnMONIAL  SILVSR.    Antimoniet  of  SUver,  Spiesglas-SUber,  W,    Sflber-Spievi- 
glans,  ir<tuik    Antimon-silber,  X.    Argent  Antimonial,  K 

Trimetric.  M  :  M  nearly  120° ;  a  :  a=1320  42',  92°  lOe^  40'. 
Cleavage,  basal  distinct.  Compound  crystals  in  stellate  forms 
and  hexagonal  prisms  like  those  of  Arra^onite  and  Cerusite.  Also 
massive,  granular ;  particles  of  various  sizes,  weakly  coherent. 

H.=8-6 — 4.  G.=9-44— 9-8;  9*4406,  Hauy.  Lustre  metallic. 
Color  and  streak  silver- white,  inclining  to  tin-white ;  sometimes 
tarnished  yellow  or  blackish.     Opaque.     Fracture  uneven. 

Oompimtion. — Ag*  Sb=Antimony  28,  silver  77=100.  Also  Ag' Sb= Antimony 
10-6,  silver  S8'4.  Analyses:  1,  2.  6,  KUproth.  (Beit  ii,  298,  iii,  173);  8,  Vauqnelin, 
(Haay*s  Mia  iii,  892) ;  4,  Abich,  (CreU*s  Ann.  179S,  ii,  8) : 

1.  WoUStch,  coarte  arawular^  Antimony  24*  Silver  76=100,  Elaproth. 

2.  Andrea8beig,yb/Mir«tf  ^afMi^                    28*  77=100,  Klaproth. 
S.            "                                                            22-  78=100,  Vauquelin. 
4            **                                                            24-26  75*2«=99'6,  Abidi. 
5.  Wolfach,^  ^rroftM/ar,                                 16'  84=100,  KlaproHh. 

&R  fumes  of  antimony  are  given  ofl^  and  a  grav  metallic  globule,  which  is  not  mal- 
leable,  is  left  Bv  continuing  the  heat,  oo  charcoal,  silver  is  obtained.  Soluble  in  nitne 
acid,  leaving  ozyd  of  antimony. 

Occurs  in  veins  at  Altwolfiich  in  Furstenberg,  ^ttichen  in  Swabia,  and  at  Andreaa- 
berg  in  the  Harts,  associated  with  several  ores  of  silver,  native  arsenic,  and  galena,  and 
other  species ;  also  at  Allemoot  in  Dauphin^,  Gasalla  in  Spain,  and  near  Coquimbo,  S.  A. 

If  found  in  sufficient  quantity,  this  w^d  be  a  valuaUe  ore  of  silver ;  but  it  is  yet  ar. 
nue  mineral 

AasxNio  SiLvxa,  (Arseniksilber). — A  tin-white  mineral,  with  a  Uack  streak,  and  G.s: 
7 — 8.    It  consists  of  anenic,  iroa^  antimMiy,  and  aflfer,  and  is  Aawn.  to  be  a  miztnra  of 


mispickel,  arsenical  iron,  and  antimonial  suVer,  (Pogg.  bovii,  262).     From  Andreaabeig 
in  the  Harz. 


uLYxs.  on 


ILBZIBLE  SILTSIl  OKS.  Feno-Siilplinret  of  SflTOr.  Ai|^t  SulfM  FI«adble,  Smk 

Monoclinic.  Occurs  in  small  tabular  crystals,  whose  primary 
form,  accordiDg  to  Bournon,  is  a  right  rhomboidal  prism ;  M :  T 
<fig.  90,  pi.  2)=1260,  e  :  6=90°  78^,  e  :  c'sslST^.  Cteavage  highly 
perfect  in  one  direction,     Also  massive. 

Very  soft,  yields  readily  to  the  knife.  Lustre  metallic.  Color 
externally  nearly  black.  Streak  shining.  Opaque.  Flexible  in  thin 
laminae. 

OoDcistf,  accordiDff  to  Wollastoii,  of  silver,  salphnr,  and  a  little  iron. 

This  nxt  species  has  been  found  in  snudl  quantities  at  Himmelsfarst^  near  Freiberg. 

STERNBERGITE,  Eaidinger,  Edinb.  PhiL  Trans,  zl,  1,  and  Brewster's  Jomnal,  Tii,  848. 

Trimetric ;  M :  M=119°  30,  M :  «=120° 
15',  e:e=118^.     Cleavage  basal,  highly 
eminent.    Commonly  in  implanted  crystals, 
forming  rose-like  aggregations.     The  crystals  are  sometimes  com- 
pound. 

H.=l— 1-5.  G.=4-215.  Lustre  of  P  highly  metallic.  Color 
pinchbeck-brown,  with  occasionally  a  violet-blue  tarnish  on  e. 
Streak  black.  Opaque.  Thin  laminae  flexible  ;  may  be  smoothed 
down  by  the  nail  when  bent,  and  in  this  respect  resembles  tinfoil. 
Very  sectile.  Leaves  traces  on  paper  like  plumbago,  which  may  be 
removed  by  caoutchouc. 

Oompo8iti<m.—Ag  S+2  Fe*  S*=SQlphti]'  84*81,  silyer  82*S8,  iron  82*96.  Analysis  by 
Zippe,  (Pogg.  xxvii,  690), 

Sulphur  30*0,  Surer  88*8,  Iron  86*0=88*2. 

Heated  in  a  glass  tube  it  gires  off  a  snlpharons  odor,  loses  lostre,  and  becomes  dark 
^y  and  friable.  RB.  on  charcoal  burns  with  a  blue  flame,  and  melts  to  a  globule  which 
IS  generally  hollow,  has  a  crystalline  sur&ce,  and  is  ooyered  with  metallic  silver.  This 
gmwle  acts  on  the  magnetic  needle,  and  exhibits  the  properties  of  sulphuret  of  iron, 
with  borax,  a  globule  of  aQver  may  be  obtained. 

Oooors  with  ores  of  silver,  particnlariy  the  red  and  brittle  silyer  ores,  at  Joachimstahl 
in  Bohemia,  and  Johann^eorgenstadt  in  Saxony.  It  was  first  noticed  by  Haidinger  in  a 
specimen  in  the  public  college  at  Prague,  of  which  Count  Caspar  Stembergwas  the  patron 
and  supporter,  and  named  by  him  in  honor  of  this  noUeman. 

MIAEGYRITE. 

Monoclinic;  M  :  M=86°  4',  P:  M=101°  6';  e  :  e=128<^  69'. 
Lateral  planes  deeply  striated.    Cleavage  lateral,  imperfect. 

H.=2 — 2*5.  G.=5'234.  Lustre  submetallic-adamantine.  Color 
iron-black.  Streak  dark  cherry-red.  Opaque,  except  in  thin  splin- 
ters, which,  by  transmitted  light,  present  a  deep  blood-red  color. 
Fracture  subconchoidal.     Very  sectile. 

Cbmn<>tt(fafi.--AgS+SbS^3^9iap]iiirtl'S5,antiaMtty  4%'1%,  Am  U'U,  AatMk 
by  H.  Rose,  (Pogg.  xt,  4«9), 

S  21-96,       8bS9*H       AgSS-iQ,       On  106,       7e  0*62==99'17. 
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In  an  open  tobe  fmes  eMilyandgiTM  atabUmsteof  oxfdof  antimoor  andfdplnirow 
aflfid.    On  dbarocMl  wHh  soda  radcioed,  and  a  gk>ba)«  of  •&▼«  obtainad. 

lUt  nn  fpeoiat  has  been  obeerred  onlrln  a  mine  at  Braflmdorf;  near  Freibeig  m 
Sttooy,  asRooated  with  argentiferoot  anenioal  pyritea.  It  was  first  distu^nished  from 
tadiilTer  ore  by  Mohs.  Its  name  is  derived  fi^  ^iwy,  2ttt,  i^y^fHt  9U9€r,  and  waa 
giran  it  beeaose  it  oontained  less  silTer  than  some  kindred  ores. 

The  HmargifnU  of  Braithaapt  oontains»  aooordii^  to  Plaltoer,  86  per  cent  sflTor,  and 
Ss  probably  a  varietj  of  the  abova 

P7RARGYRITB.  Dark  red  SOrer  On,  Raby  Silrer,  P.  Black  Silrer.  JSnislte, 
BothgTilti^ers,  W,  Dankles  RothgOltigen,  O.  Aigent  Antimonitf  SnlfM,  H, 
Antimonsilberblende.    Pynurgyriti  Ofoeker,    Argentum  mbrum,  Linn, 

Rhombohedral.  R:R=108<^  18',  Mohs.  R:e=144°9',  ere 
b187^  89' ;  the  crystals  are  often  differently  modified  at  their  two 

2  8 
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extremities.  Cleavage  rhombohedral,  sometimes  pretty  distinct. 
Compound  crystals,  composition  parallel  to  e ;  this  composition 
taking  place  parallel  with  each  plane  e  at  one  extremity  of  the 
crystal,  gives  rise  to  the  form  represented  in  figure  3,  which  is  com- 
posed of  four  individuals ;  also  parallel  with  e ;  also  to  the  face  a. 
Also  massive,  structure  granular,  sometimes  impalpable. 

H.=2 — ^2'5.  G.=5'7— 5*9.  Lustre  metallic-adamantine.  Color 
Mack,  sometimes  approaching  cochineal-red.  Streak  cochineal- 
red.  Translucent— opaque.  Fracture  conchoidal.  Sectile,  yield- 
ing readily  to  the  knife. 

CMnpoM^tofK.— 8  AgS-f  SbS*=Siilphiir  17-66,  antimony  2S-46»  silyer  68*98.  Analy- 
ses :  1,  BoDsdorfiE;  (K.  V.  Ac.  H.  1821,  888) ;  2,  Wohler,  (Ann.  d.  Pharm.  xxvii,  167);  S, 
Bottger,  (Ramm.  Handw.  ii,  106) : 

Ag 

68*96,  gaogue  0*80=98*70,  Bonsdorff 
60*2  =100,  Wohler. 
67'46=99'80,  Bottger. 

B.B.  fuses  and  gives  out  fumes  of  antimony  ;  ultimately  on  charcoal  a  fflobole  of  sQ- 
Ter  is  obtained.    Dissolves  in  heated  nitric  add,  leaving  sulphur  and  oxya  of  antimooy. 

The  dark  red  silver  ore  occurs  principfdly  with  calcareous  spar,  native  arsenic,  and 
galena,  at  Andreasberg  in  the  Harts.  In  Saxony,  Hungary,  Jiorway,  and  at  Guadal- 
canal in  Spain,  are  other  localities.   In  Mexico  it  is  worked  extensively  as  an  ore  of  sttw. 

A  liffJU  red  ore  from  Andreasberv,  according  to  Zlincken,  contains  no  arsenic  A  gray 
ore  from  the  same  locality  contains  both  arsenic  and  antimony,  and  maj  be  a  miaigyitei 


1.  Andreasberg, 

S 
16*61 

Sb 
22-86 

2.  Mexico, 

18*0 

21-8 

8.  Zacatecas,  Mex^ 

17-76 

24*69 

PBOirSTITE.    light  rod  aarar  On.    Uchtv  Both^tigan.    ArHmUltNrUMida 

Rhombohedral.  R  :  R=I07°  48'.  Fonna  aimilar  to  figures  116 
and  119,  pi.  S.  Compound  erystala  as  in  the  preceding  ipeoiei. 
Alw  graoular. 

H.=S — 2-5.  G.=5-433 — 556.  Lustre  adamaDtine.  Color 
cocbtDeal-red.  Streak  cochineal-red,  sometimes  incliQing  to  aurora- 
red.  Subtransparent — subtranslucent.  Fracture  coocGoidal — un- 
even. 

c  IB'16,  saver  SB-SB.    AstijA 


I  IB'U,  ■; 


VttKipotittor 
b;B.BiMe,(l 

Jouhimitahl,        S  ISfil,        Ab  lS-09,        A|[  »«'67,        8b  0-«B=9B-e«. 
BlH  lik<  the  preceding,  excepting  it  gives  off  srsemcal  fumes  instasd  of  oxjd  of 
OoeoTS  in  Sazony  at  Johanng 


in  Sazony  at  JohanngeonMatadt.  Hari 
i*.  A  ETinip  of  oTalals  from  the  Uit 
upiraTds  of  nx  pounds,  is  now  in  the  i 


Huienbarg.  snd  Anuberg ;  at  JoadumstaU 
'-  '  meotioDcd  place  mtu*!  indies  long  aad 


FRBISLEBEHTTE,  Said    Antimonial  Sulphunt  of  Silver.    Sulphnret  of  Slver  and 
Antniaajr,  P.    Schilf^lasen,  PriitUben.     Silbar-ond- Anti  mm.    Argent  Bviliui  An- 


Antniaajr,     .     .        „ 
Hmooif^  et  Cnpril^re,  Lmy. 

Trimetric.  M  :  M=IOO°  8',  a:  a=lZO°  8', 
a"  ■.a"=122°  l&'.  i  :  a"=nQ°Q3',M.:6'=lie° 
80',  M:e"=180°  30',  M  :  e"'=170°  W.  M, 
lonzitudinallj  striated.  Cleavage  perfect,  par- 
allel with  M. 

H.=2— 2  5.  G.=6— 6  4;  6-194,  Hauamann. 
Lustre  metallic.     Color  and  streak  hght  steel- 

a,  inclining  to   silver-white,   also   blackish 
gray.     Yields  easily  to  the  knife,  and  is 
rather  brittle.     Fracture  conchoidal — uneven. 


Oia^ionHM.— (Fb3-|-SbS')-l-!|;s(Pb,Ag)B-|-3bS'],  or 

(Fb  9-l-Sb  8')+[(8Pb  S+Sb  S'H-iSAg  S-f-Sb  3')]=T(Pbi  Ag)S-J-8  8b8',  WBhkr. 

9(Pb,Ag)S+4SbS',iBeven  nearer  tbe  snaljsii,  and  thi*  may  corrsBpcnd  to 
!(Pb,  A([)3+3b  S', 
lomQier  villi  f  Sb  S*  (or  gray  antimony)  as  imparity ;  and  this  view  of  the 
k  favored  by  its  Bimilarity  in  cryitalliution  to  boariiaiiite,  vhicb  species  has 
the  Sinnula  just  deduced.    Analyses  by  Wohler,(Pogg.  ^vi,  144), 


itiaUy 


Occurs  with  vitreous  silver,  spathic  iron,  and  galena,  In  the  HimmBlnfant  mine,  at 
Fiaiberg  in  Saionr,  and  Eapnik  in  Transylvania ;  also  at  Ratiabonit^  the  en  of  thia 
ngion  containiiw  tBamotb,  acootdiog  to  Zincken. 

An  antimonial  sulphai«t  of  dlnr  IsHidtoDaenr  with natiTaiilnt  and nstiTaGappw, 
at  the  copper  min ";-«■: — 
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POLTB&STTE,  B.  Bom. 

Rfaomlxriiedral.      R  :  R=84°  48'.     Usually  in  diort  tabnlw 

Itexagoiul  prunw ;  terminal  planes  striated  parallel  to  the  alter* 
natfi  termioal  edges.  Cleavage  not  observable.  Also  massiTe  and 
disseminated. 

H.=2 — 3.  G.=e-214.  Lastre  metallic.  Color  iroB-Usek. 
Streak  iron-black.     Opaque.     Fracture  nneveD. 

OiM^xmlvm.-~9[i^.ea)a+l3b,AM)B'>    AnaljMibrH.  SoM,(Pogg.  zv,S7t). 
S       8b      Aa      Ag       Ca      Fa      Za 

1.  Darango,  Mexico,    11-04    fi-Og    S^i    M-t9    9-9S    <HtS    =100-16. 

S.  Sdmmitx,  ISSg    O-SS     t-iS     TI-4S     144    0-33    0-S»=»S-10. 

8.  Freiberg,  19-85    8-S9     111    89-99    -til     0-29 -lOO-ja 

RB,  decrtpitatea  KUDerhxt,  and  fuiea  eauly.  In  an  open  tube  ^vea  k  «hi(«  wililiiiiali 
Jad  a  nilpliiiToiii  odor ;  on  ekvco*!  ao  area  odorad  with  axji  of  andinoDj ;  witk  tlw 
insM  a  oopper  re*«tioD ;  with  aoda,  anBoiol  fumee.    WiUi  «cid>  like  booincaite. 

It  occnra  m  the  nune  of  Ouanaxoala  and  Oaodalupe  j  Oalro  in  Uexioo ;  alio  at  OaiB- 
Munex  in  Durango,  with  copper  pjn(e>  and  calcaireoua  ■par. 

The  name  Polfbaiita  is  deriTed  from  nXx,  mvek,  and  (»ic,  frnt,  in  alloiiao  to  tba 
tegaamoant  of  tlie  baia  minaret  of  ailTer,  as  oMupared  with  the  add^  the  m^ihiaata 
«f  araenk  and  antimoa;. 

8TEFHA1HTE,  ffaid.  Brittle  SilTer  Ore.  Brildf  Sitrcr  Glance.  Black  BBnr. 
Brittle  SoliADTetof  Silrer.  Sprodglaaerx,  W,  Spriidglanten,  JAnu.  Argent  Noir, 
Aigent  Antunonii  Sulphur^  Noir,  B.    Ai^eat  Bulphure  Fiagile. 

Trimetric.  M  :  M=115»  39',  M  :  e=148°  10', 
e:e=130"  Iff,  and  104°  19',  a  :  a  (over  e)  =  lfjn° 
39',  P  :  a=  126°  ej*.  Cleavage  imperfect  and  in- 
terrupted, parallel  to  M  and  e.  Compound  crys- 
tals :  composition  producing  forms  similar  to  those 
of  Cerusite  and  Arragonite  ;  very  frequent.  Also 
massive,  compact,  and  disseminated. 

H.=2— 2-S.  G.  ^6-269,  Pi-zibram.  Lustre  me- 
tallic. Color  and  streak  iron-black.  Fracture  un- 
ereo.    Sectile. 


8         Bb        Ag        Fe      Ca     Ai 

1.  Freiberg,     120       1(K)      666      B-0  O-O,    gangue  l-6=9B-0,  Elapnilb, 

2.  '  19-40     80-60     6-48     8-7B  3-30     "         1-00=98-41,  Brand*. 

8.  Schemniti,  18-42     14-68    6864    0-64  =10088,  Roaa. 

In  an  open  tube  gives  a  Bublimito  of  arsenic  acid,  ot  of  oiyd  of  antimony.  EB.  it 
toMta  and  gives  out  on  charcoal  fumea  of  ■□Ipbur  aod  nntitnoti;,  and  is  reduced  to  a  dtak 
colored  metallic  globnie,  which  may  be  tarlher  reduced  bj  the  addition  of  Boda.  Sola- 
ble  in  dilute  healed  nitric  acid,  sulphur  and  oxyd  of  antimany  being  depgtited. 

It  occur*  in  tmos  with  other  lilrer  ores  at  Freiberg,  Schneeberz,  and  Johaongeorgia. 
•tadt  in  Haxony,  at  Pnibram  and  Balaabonita in  Bcliamia,  at  si£ttBnit* andZtmnita 
hi  Hongaiy,  at  Andreaabeiy  in  the  Harts,  at  Zaeateoas  in  Meiioo,  wad  la  F«it  ■  alio 
■BMrire  and  pnlnnamt  at  Wheal  Dnchj  and  Herland  m  ComwilL  ' 
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Tlie  iehwanffidii^fen  of  Werner,  bdndee  ibe  eompaet  yarietiet  of  tlue  ipeeies,  and 
bit  weia9-ffuUiffert  is  merelj  a  mechanical  mixture  of  orittle  olver,  galena,  and  gray  an- 
timony. 

It  ia  a  Yaluable  ore  of  ailTer. 

XANTHOKON,  Breithaupt,  J.  £  prakt  Chem.  zz,  67,  and  Pogg.  bay,  27S. 

Rhombohedral.  R  :  a=110^  SV.  Usually  in  reniform  masses, 
with  the  interior  consisting  of  minute  crystals. 

H.=2.  G.=5-0 — 5*2.  Color  dull-red  to  clove-brown ;  crystals 
orange-yellow  on  the  edges  by  transmitted  light.  Streak-powder 
yeUow. 

(%mporifi<m.— <8AgS-hA8S*)-(-2(8AgS+A8  6*).  Analyses  by  Plattner,  (Pon. 
IziT,  276), 

S  As  (loss)  Ag 

1.  21-858       18-491       64181    Fe  0-97=100. 

2.  21-798       14-322       68*880=100. 

B.R  in  a  matrass  fuses  easily  and  affords  a  sublimate  of  sulpburet  of  arsenic ;  on 
cbarooal  fimies  of  sulphur  and  arsenic,  and  a  grain  of  silver  remams. 

Occurs  with  Stephanite  at  the  Himmelsfurst  mine,  in  the  neighborhood  of  Freibei^. 
It  was  named  by  Breithaupt,  in  allusion  to  its  yellow  powder,  from  (mwBos,  yellow,  and 
nwtf,  powder. 

The  Flreblende  (Feuerhlende)  of  Breithaupt  is  referred  by  Rammelsberg  to  Xantbokon. 
It  occurs  in  delicate  crystals  grouped  like  stilbite,  and  with  one  perfect  cleavage.  H.=2. 
G.=4'2— 4*8.  Lustre' pearly  adamantine.  Color  hyacinth-red.  Translucent  Con- 
tains 62-8  per  cent  of  silver,  according  to  Plattner,  along  with  sulphur  and  antimony. 
From  the  kurprinz  mine  near  Freiberg,  and  from  Andreasberg. 

BISMUTH  SILVER     Bismuthio  Silver  Ore.     WismnthsQberen.    Wnmntlibleien, 

Haue.    Bismuth  Sallur6  Plombo-Argentiflfere,  Levff, 

Rarely  presents  acicular  or  capillary  crystallizations ;  generally 
amorphous. 

Soft.  Lustre  metallic.  Color  tin-white  or  grayish  ;  subject  to 
tarnish.    Opaque.     Fracture  uneven.     Sectile. 

Compoeition. — Analysis  by  Elaproth,  (Beit  ii,  291), 

Bismuth  27,    Lead  88,    Silver  15,    Iron  4*8,    Copper  0^,    Solphiir  le-a 

Soluble  in  nitric  acid.  B.B.  fuses  readily  to  a  silver  button,  covering  the  diarooal 
with  the  ozyds  of  lead  and  bismuth,  and  giving  fbmes  of  snlphur. 

Bismuth  silver  accompanies  copper  pyrites,  in  amorphous  masses,  at  Schnapbach,  in 
Baden ;  also  in  the  cupreous  shale  of  Mansfeld,  Thuringia.  It  was  formerly  worked  as 
an  ore  of  silver. 

A  biemvth  silver  from  near  Copiapo^  Chil],  afforded  Bomeyko,  (Ann.  d.  Minei^  [4], 
▼«.  165), 

Silver  Bismuth  Copper  Arsenic 

60-1,  101.  7*8,  2*8,         gangue  19*2. 

It  was  from  the  mine  of  San  Antonio.    A  forther  examination  is  required. 
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3.    Chlorids,  lodids,  Bromids, 

HOBK  SILVER.    Kerate,  SaUtL    Muriate  of  Sayer.   Chlorid  of  Silyer.    Bbnim, 
Wnm,   Silberiioniers.   Hornailber,  jBoiml    BottoimilchenL   Argent  Muriate,  iZ 

Monometric.  Figures  2,  3,  4,  5,  6,  7,  pi.  1.  Cleavage  none. 
Usually  massive  and  looking  like  wax ;  rarely  columnar,  or  bent 
columnar ;  often  in  crusts. 

H.=l— 1-5.  G.=5  552;  5-31— 5*43,  Domeyko  ;  4702,  Dufr*- 
noy.  Lustre  resinous,  passing  into  adamantine.  Color  pearl-gray, 
passing  into  violet-blue;  also  into  greenish- white  and  green. 
Streak  shining.  Becomes  brown  on  exposure.  Translucent — 
feebly  subtranslucent.  Fracture  more  or  less  perfectly  conchoidal. 
Sectile. 

OomjootUian. — AffCl=Chlorme  24*67,  sQyer  'TS'SS.  This  constitiitioD  correqpoodi 
witili  fflaproth*8  anidyBea,  (Beit  i,  132,  and  iv,  10). 

FuBes  in  the  flame  of  a  candle,  with  an  emission  of  fumei  of  mwiaticacid.  On  diar- 
ooal  it  is  easily  reduced ;  and  if  rubbed  with  a  plate  of  moistened  sine  or  iron,  the  sor- 
fiuse  of  sine  or  iron  becomes  covered  with  a  thin  film  of  metallic  silver.  Not  soluble  in 
nitrio  add  or  water. 

Horn  Bilyer  occurs  in  veins  of  cla^r  slate,  aooompanying  other  ores  of  silver,  and  usiial^ 
only  in  the  higher  parts  of  these  veins.  It  has  also  been  observed  with  ochreoos  varie- 
ties of  brown  iron  ore  ;  also  with  several  copper  ores,  calc  spar,  heavy  spar,  Ac 
'  The  largest  masses,  and  particularly  those  of  a  g^reen  color,  are  brought  from  Peru 
and  Mezioo,  where  it  occurs  with  native  silver.  In  Chili  it  is  the  most  abundant  ore  of 
■Qver.  At  Chanaveillo  veins  one  to  two  inches  thidc  are  not  uncommon,  oonsistiqg  of 
stalactitic  forms  and  concretions.  The  veins  often  contain  a  nucleus  of  native  silver.  It 
was  formerly  obtained  in  the  Saxon  mining  districts  of  Johanngeorgenstadt  and  Freibon; 
but  is  now  rare.  A  mass,  weighing  six  and  three-quarter  pounds,  from  this  locality,  m 
now  in  the  Zwinger  collection,  at  Dresden.  It  also  occurs  m  Siberia ;  at  Kongsbeig  ii> 
Norway;  in  Cornwall,  and  at  Huelgoet  in  Britanny. 

At  Andreasberg  in  the  Hartz,  an  earthy  variety  is  met  with,  called  by  the  Germana 
ButUrmUcherZy  which,  according  to  Klaproth,  contains 

Silver  24*64,  Muriatic  add  8*28,  Ahnuna  67*08. 

Horn  silver,  when  found  in  large  quantities,  is  valuable  as  an  ore  of  silver. 

IODIC  SILVER.    lodite,  Haid.    Argent  iodur^,  Duf,    lodsilber,  M, 

In  thin  plates  with  a  lamellar  structure. 

Soft.  G.=5'504.  Lustre  resinous.  Streak  semi-metallic.  Color 
pale  citron-yellow  to  yellowish-green.  Translucent.  Plates 
flexible. 

CompotitiofL — Domeyko  obtained,  (Ann.  d.  Mines,  [4],  vi,  160, 1844),  Iodine  46*89, 
and  silver  64*26 ;  while  Vauquelin,  (Ann.  Ch.  Phys.  xxix,  99),  found  only  18'§pereent  of 
iodine.    Agl  would  require  22  per  cent  of  iodine ;  and  Ag  1*  63*9  per  cent  of  iodhM. 

B3.  on  duurcoal,  frises  immecuately,  producing  a  vapor  which  tinges  the  flame  of  a 
fine  violet  color,  and  affording  a  globule  of  silver. 

Iodic  silver  oocurs  in  thin  veins  in  steatite,  at  Abarradon,  near  liaapfl,  in  Zamtacms, 
Mexico.  It  was  first  recognised  by  Vauquelin.  It  has  also  been  found  at  Onadalijaim  in 
Spain. 
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BBOHIC  SILVER.    Bromite, /TaidL    Bromsaber.    Bromure  d'ArgeaU  Berths  JjOLd, 
Mines,  4th  ser.  ii,  626, 1842.    Plata  Verde  of  the  Mexicant. 

Monometric.    Occurs  in  small  concretions,  and  rarely  in  crystals. 
H.=l — 2.    G.=5-8 — 6.     Lustre  splendent.     Generally  green 
without,  and  bright  yellow  within. 

OompotUiofL'-Ag  Br^Bromine  42,  silver  58.  Analysis  by  Berthier,  (Ana  d.  Mbei, 
[4],  ii,  626) : 

Bromine  42*44,  Silver  67*56. 

B.B.  fuses  easily.  Imperfectly  dissolved  by  acids ;  soluble  in  heated  coocentratod 
ammooia. 

Occurs  with  other  silver  ores  in  the  district  of  Plateros,  Mexico,  at  the  mine  of  San 
Onofre.  seventeen  lenj^ues  from  Zacatecaa,  associated  with  chlorid  of  silver  and  carbon- 
ate of  lead ;  also  at  Chanaveillo,  Chili,  with  chlorid  of  silver ;  also  at  Uuelgoet  in  Brit- 
tany, with  horn  silver. 

EMBOLITE,  JBreithaupt,  Pogg.  Ana  Izxvii,  184. 

Monometric ;  in  octahedrons  with  truncated  angles.  Cleavage 
cubic  in  traces.    Also  massive. 

H.=2.  G.=5-79 — 581.  Internal  color  sulphur-yellow  when 
fresh  ;  sometimes  siskin-green ;  externally  olive-green  and  aspara- 
gus-green.    Lustre  adamantine.    Fracture  hackly. 

Oompo9itifin—2  AgBr+8  AeCl=:Ag(Cl,Br)=Silver  66*96,  bromine  19*84,  chlorine 
19*20.    Analysis  by  Plattner,  (loc.  cit) : 

Silver  66*862,  Bromine  20*088,  Ohlorine  18*060. 

From  the  Mine  Colorada  at  Copiapo,  Chili,  with  native  silver.  The  cryitalt  are  im« 
planted  in  crystallixed  cak  spar. 


4.    Carbonate. 


SXLBITS,  ffaid.    Carbonate  of  Silver.    Silberaiyd  koUenatores.    Gramilber,  Semt. 

Plata  AxuL 

Massive,  and  incrusting,  or  earthy.    Very  soft.    Lustre  weak  or 
earthy.    Color  ash-gray  to  black. 

Cbmpoii/um.— AgC=Ozvd  of  silver  84,  carbonic  acid  16=100.    Analysia  by  Selb^ 
(Ajldn's  Dictionary,  ii,  296): 

Carbonic  add  12*0,        Oxyd  of  silver  72*5,        Ozyd  of  antiraooy  16'6=:100, 

whidb  gives,  separating  the  antimony,  carbonic  add  14-2,  ozyd  of  silver  86*8. 

EauTy  reduced.    Effervesces  in  nitric  add. 

Oocun  with  other  ores  of  silver  at  Wolftch  in  Baden;  also  at  Real  de  Catoree  in  Mozv 
ioOk  where  it  is  called  Plata  and, 
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XIV.  PLATINUM,  IRIDIUM,  RHODIUM,  PALLADIUM. 


PLATINUM.    Gediegen  Flatiiia,  IT.  and  X.    PolTzen,  JSont.    Fhtiiie  ITatit  H. 

Monometric.  Rarely  in  cubes,  usually  in  grains,  and  occasioD* 
ally  in  irregular  lumps.    Cleavage  none. 

H.=4— 45.  G.=16 — 19 ;  1733  is  the  average  or  most  uaoal 
specific  gravity.  Lustre  metallic.  Color  and  streak  whitish  steel- 
gray  ;  smning.    Opaque.     Ductile.    Fracture  hackly. 

Oomwmtion, — PlAtimim  oomUned  whh  iron,  iridium,  and  other  oietola.  Amlyni: 
1*4,  BeneUuB,  (K.  Y.  Ac.  H.  1828, 113);  ft,  6,  Osaim,  (F^.  Tiii,  505,  xi,  811,  ziii,  S8S, 
ziy,  829,  zy,  158) ;  7,  8,  Syanbeig,  (Jahresb.  xxiii,  278) : 

Plat     Fe    Irid.Rhod.PaL  Os    Cu 
1.  Colombia,    84*80    6-81  1*46  8*46  1*06  1-08  0*74,  quarts  0*6,  Oa  0-lS=98'08,  Ben. 

S.  GoroUago't,  86*50    8*82  115  110   0*45,  it.  Os  1*40=98*92/  Benelini. 

S.  N.  TiigiUk,  78  94  11*04  4*97  0*86  0*28   0*70.      "      1.96=98*76,*  Beraeliai. 

4.  *'  78*68  12*98  2*85  115  0*80  5*20,     '*      2*80=97'86,«  Benelhrn 

5.  "  88*07  10*79  1*91  0*59  0*26  1*80,     "      1*80=99*72,  OMma 

6.  Ural,  80*87  10*92  0*06  4*44  1*80  2*80.     «     0*11=100,  OaamL 

7.  Choco,  86*16     8*08  1*09  216  0*85  0*97  0*40,     «      1*91,  Mn  0*10=10117,  St. 

8.  Pintot  84-84    7*52  2*52  8*18  1*66  0*19  trace,    **      1*56,    **  0-81=101-2S,  Bf. 

*  Loss  partly  ownium. 

Syanberg  makes  the  Platinum  of  Nos.  2,  7,  8=Fe  Pt';  of  Na  1,  (BarbacoA,  Golm* 
bia),  Fe  Pt* ;  of  8,  4,  6=Fe  Pt*. 

RR  infusible.  SoluHe  only  in  heated  nitro-mnriatic  add.  Acts  slightly  od  the  iiaig>- 
net ;  but  this  property  depends  on  the  amount  of  iroo  it  contains. 

Platinum  was  first  found  in  pebbles  and  small  grains,  associated  with  iridium,  rbo- 
dnim,  osmium,  palladium,  gold,  copper,  and  chrome,  in  the  alluvial  deposits  of  BnjdDl, 
Choco,  and  BnLrDa9oa,  in  South  America,  where  it  received  its  name,  platina^  from  piala, 
tUver,  of  which  word  platina  is  a  diminutive.  It  has  of  late  years  oeen  discovered  in 
considerable  abundance  at  Nischne  Tagilsk,  and  Goroblagodat,  io  the  UraL  It  oocura 
here  as  elsewliere  in  alluvial  or  drift  material ;  but  tlie  courses  of  the  detritus  have  been 
traced  to  a  great  extent  up  Mount  La  Martiane,  which  consists  of  crystalline  rocks.  It 
has  been  formed  into  coins  of  eleven  and  twenty-two  rubles  each,  by  the  Rusaiam. 
They  are  not  a  legal  tender,  but  pass  conventionally,  and  are  princi]:wlly  current  in  the 
southern  provinces  of  the  empire.  Russia  aflfords  annually  about  800  cwt  of  pUtioam, 
which  is  nearly  10  times  the  amount  from  Brazil,  Columbia,  St  Domingo,  and  Bomea 
The  amount  coined  from  1826  to  1844,  equals  2^  millions  of  dollars.  Platinum  is  also 
found  on  Borneo ;  in  the  sands  of  the  Rhine  ;  in  those  of  the  river  Jocky,  St  Domingo ; 
and  recently  in  the  California  gold  region,  and  in  traces  with  gold  in  Rutherford  5o^ 
North  CaroUna.     Borneo  affords  600  or  800  pounds  per  year. 

Although  platinum  generally  occurs  in  quite  small  grain^s  masses  are  sometimes  found 
of  considerable  magnitude.  A  mass,  weighing  1088  grains,  was  brought  by  Humbiddt 
from  South  America,  and  deposited  in  the  ^Berlin  museum.  Its  specific  gravity  wtm 
18*94.  In  the  year  1822  a  mass  of  platinum  from  Condoto  was  deposited  in  the  Madrid 
museum,  measuring  two  inches  and  four  lines  in  diameter,  and  weighing  11,641  grains. 
A  more  remarkable  specimen  was  found  in  the  year  1827,  in  tlie  Ural,  not  &r  from  the 
Demidoff  mines,  which  weighed  10  ^  Russian  pounds,  or  11*57  pounds  troy,  and 
similar  masses  are  not  now  uncommon ;  the  largest  yet  seen  weighed  21  pounds  troy, 
and  is  in  the  Demidoff  cabinet  The  alluvial  deposits  aflbrd  1  to  8  pounds  of  pla^pnm 
for  3700  of  sand. 

The  infusibility  of  this  metnl,  and  its  property  of  resisting  the  action  of  the  air  and 
moisture,  and  nearly  all  chemical  agents,  render  it  highly  valuable  for  the  oonstmctioo 
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of  phflotophical  and  cbemieal  aspnttoa.  The  remeU  employed  in  the  coocentratioii  of 
snlpharie  add  are  now  made  oi  platinum,  whidi  is  wiarocted  by  this  corrosive  add. 
Platinun  is  also  employed  for  cnidbles  and  capsoles  in  chemical  analysis ;  for  eovering 
other  metals,  and  forjpainting  on  porcelain.  It  admits  of  being  drawn  into  wire  of  ex- 
trune  tenuity.  Dr.  WollaatoQ  succeeded  in  obtaining  a  wire  not  exceeding  the  two 
thocnandth  of  an  inch  in  diameter. 

The  metal  platinum  was  first  discoTered  by  Ulloa,  a  Spanish  traTeler  in  America,  In 
the  year  1785.  For  many  years  after  its  disooTery,  it  was  almost  useless  on  aooount  of 
the  di£Bcul^  of  obtaming  it  in  masses.  The  grains  weld  when  heated,  but  because  of 
their  small  siie,  this  was  intermibable  labor,  uid  moreorer  the  metal  was  not  pure.  Dr. 
WoUaston  introduced  the  process  now  in  use,  which  consists  in  dissolyin^  the  metal  in 
nitro-muriatie  add,  and  throwing  down  from  the  solutioo  an  orange  predpitate  by  meana 
of  muriate  of  ammonia.  This  predpitate  (a  dooUe  dilorid  of  platinum  and  ammo- 
nium) is  then  heated  and  thus  reduced  to  the  metallic  state ;  the  platinum  is  now  in  an 
extremely  minute  state  of  divifdon.  This  black  powder  (**  spongy  platinum'*)  is  next 
compressed  in  steel  moulds  by  the  aid  of  heat  ana  strong  pressure ;  and  when  sufficient- 
ly compact,  is  forged  under  the  hammer  and  then  reduced  at  last  to  solid  masses 

This  metal  fuses  readily  before  the  **  compound  blowrojpe ;"  and  Dr.  Hare  succeeded 
in  1887  in  melting  twenty  eight  ounces  into  one  mass.  The  metal  was  almost  malleable 
and  as  good  for  workiiuf  as  that  obtained  bj  the  other  process;  it  bad  a  specific  gravity 
of  19*8.  He  afterwaros  succeeded  in  obtaining  from  the  ore  masses  whicn  were  90  per 
eent  platinum,  and  as  malleable  as  the  metal  in  ordinary  use,  though  somewhat  more 
liable  to  tarnish,  owing  to  some  of  iU  impurities. 

IRIDOSMINE.    Native  Iridium.    Osmium-Indium.    Irid-osmium.    Newjanskite,  Aii^ 

Sisserskite,  ffaid. 

Hexagonal.  Fig.  125,  pi.  2  ;  P  :  6=136^  28',  e  :  e=139®  56'. 
P  :  6"=!  17°.  Rose  shows  that  both  iridium  and  osmium  are  iso- 
morphous  with  arsenic,  and  states  the  angle  of  the  rhombohedron 
at  84^  52'.  Also  monometric,  according  to  Rose,  (Pogg.  Iv,  329), 
who  makes  both  this  metal  and  palladium  dimorphous.  Cleavage 
basal,  easily  obtained  ;  lateral,  indistinct.  Commonly  in  irregular 
flattened  grains. 

H.=6— 7.  G.=19-3— 2112.  Lustre  metallic.  Color  tin-white, 
and  light  steel-gray.    Opaque.    Malleable  with  difficulty. 

OompoiitiofL — Analyses : 

.  1. — Iridium  46*77,  osmium  49*84,  iron  0*74,  rhodium  3*16,  B^neliuM,  (Pogg.  znii,) 
eorresponding  to  Ir  Os  [=Iridium  49*78,  osmium  50*22=1001.  This  vanety  occurs  hi 
flat  scales.    H.=7.    G.=l  9*886— 19*471.    Color  Unwhite.    From  Katharinenbmg. 

2. — Iridium  25,  osmium  75=100,  corresponding  to  Ir  Os'  [=  Iridium  24'8S,  osmium 
75*17=100].    In  flat  scales,  often  six-sided. 

8. — ^Ir  OsS=Iridium  19*86,  osmium  80*14=100,  In  six-sided  scales.  Color  steel- 
gray.    H.=7.    0=21*118,  J2ote.    From  Nischne-Tagilsk. 

4. — Iridium  72*9,  osmium  24*5,  Fe  2*6=100,  Thcnuon.  From  Brazil  Color  sted- 
gray.    0.=19*5. 

No.  1  is  Haidinger's  Newfamkitef  and  2  and  8  his  Suaertkite,  names  derived  firom  the 
names  of  localities. 

At  a  high  temperature  the  Sisserskite  gives  out  osmium,  hut  undeigoes  no  further 
change.  The  Newjanskite  is  not  decompoeed  and  does  not  give  an  osmium  odor.  With 
nitre,  the  characteristic  odor  of  osmium  u  soon  perceived  imd  a  mass  obtained  soluble 
m  water,  from  which  a  green  preeqpitate  is  thrown  down  by  nitric  add. 

It  occurs  with  platinnm  in  toe  province  of  Chooo  in  Sooth  America,  and  In  the  Ural 
mountains.  It  was  fint  distiqgaiahed  bv  Dr.  WoUaston,  who  discovered  that  the  apaci- 
mens  were  an  alky  of  iridium  and  osmium. 
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PLATIN-IRIDIIJH,  Svanh&rg. 

In  small  grains  with  Platinum.    G.=16 — 17.    Color  white. 

Oomponium. — Platinam  and  iridium  in  different  proportions.  Aniljtes  bj  SffttilMrg; 
(Jahresb.  zr,  206) : 

Irid.         Flat      Pallad.     Rhod.         Fe  Ca  Oa 

1.  N. Tagilak,    ^680        19-64        089        1*78        s=«»-lL 

%  Bnudl,  27-79        65*44        0*49        6*86         414         8'80        froenssOB'Ol 

Mnsep,  in  a  Bpecimen  from  Ava  in  India,  found  60  of  iridium  and  20  of  platmuB. 
If  platinum  and  iridium  are  isomorphuus,  it  is  probable  that  the  proportiooi  of  thaae 
mmla  are  indefinite. 

PALLADIUM. 

Monometric.  In  minute  octahedrons,  Haid.  Also  in  rhombo- 
hedral  crystals,  Rose.  Mostly  in  grains  sometimes  composed  of 
diverging  fibres, 

H.=4-5 — 6.  G.=l  rs,  Wollaston ;  1214,  Lowry.  Lustre  me- 
tallic.    Color  whitish  steel-gray.    Opaque.    Ductile  and  malleable. 


Oompantian. — Palladium,  alloyed  with  a  little  platinum  and  iridium.    Infusible  i 
before  the  blowpipe,  but  fuses  reisulily  with  sulphur.    By  continuing  the  heat,  the  ml- 
phur  is  driven  olf,  and  a  globule  of  palladium  obtained. 

Palladium  occurs  with  platinum,  m  BradL  Quite  large  masses  of  the  metal  palla- 
dium are  brought  from  Brazil  It  is  extracted  firom  the  auriferous  sands  by  first  fusing 
it  with  silver,  and  consequently  forming  a  quaternary  alloy  of  gold,  palladium,  ailver 
and  copper,  which  is  granulated  by  projecting  it  into  water.  By  means  of  nitric  add 
aU  but  the  gold  is  dissolved ;  and  from  the  solution,  the  silver  is  first  preeipitated  bf 
common  salt  as  an  insoluble  chlorid,  and  then,  after  separating  the  chiorid,  the  palla- 
dium and  copper  are  precipitated  by  plates  of  sine.  Tiiis  precipitate  is  redissoWed  in 
nitric  acid,  an  excess  of  ammonia  added,  and  then  hydrochloric  acid  sufficient  to  satu- 
rate ;  a  double  chiorid  of  palladium  and  ammonium  is  deposited  as  a  crvstalline  yellov 
powder,  which  on  calcination  produces  spongy  palladium.  The  metal  is  malleable  and  whea 
polished  has  a  pplendent  st«cl-like  lustre,  which  does  not  tarnish.  A  cup  weighing  S| 
pounds  was  made  by  M.  Broant  for  the  mint  of  Paris,  and  is  now  in  the  parde-meulUe  of 
the  French  government  One  part  fused  with  six  of  gold  forms  a  white  alloy ;  and 
this  compound  was  employed  at  the  sui^geation  of  Dr.  Wollaston,  for  the  graduated 
part  of  the  mural  circle,  constructed  by  Troughton  for  the  Royal  Observatory  at  Green- 
wich.    It  has  been  employed  for  baluncej}  and  mathematical  and  surgical  instruments. 

The  Scletipalladite  of  Zmken  from  Tilkerode  has  been  acknowledged  by  him  to  be  na- 
tive palladium.  The  Eugenetite  of  Zinken.  from  the  same  locality,  contains,  aocording 
to  thu  author,  palladium,  silver,  and  gold,  with  selenium.  Rammelsberg  suggests  that 
the  selenium  may  proceed  from  a  mechanical  mixture  with  selenid  of  lead. 

PALLADIUM  OCHRE.    PalladiumoxyduL 

A  brown  ochreous  substance  associated  with  the  Palladium  gold 
of  Brazil. 

Soluble  in  muriatic  acid.    Detected  by  Johnson  and  Lampadius,  (J.  f.  pr.  Chem.  zi,  809). 

IRITE,  Hermann. 

In  grains  or  scales.  Structure  thin  foliated.  Color  black.  Lustre 
shining.     G.= 6*506.     Magnetic. 

C(wi;K>«7ton.— 2te*  (Ir*  0*,  Ci*  Oy+te  6s— Perhaps  (ir,  Os,  te)  (Ir«  0\  Os*  0*,  Cr»  0"). 
Analysis  by  Hermann,  (J.  £  pr.  Oh.  xxiii,  276):  Peroxyd  of  iridium  62*86,  protozyd  oi 
osmium  10*30,  protoxyd  of  iron  1250,  peroxyd  of  chromium  13*70=99*36,  with  tracoa 
of  manganese. 

Occurs  in  the  Ural  with  native  platinum,  titanic  iron,  iridoemine,  and  hyacinth. 
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RUTHENIUM. 

Tlw  m«Ul  Rathaniiim  has  not  Keen  obwnred  natiTe  in  a  Mparata  state.  It  was  (1»- 
taotod  by  Olaus  in  the  mlQUon  of  platinum.  Hie  platinum  of  the  Urals  and  Oolnmbaa,  B. 
A^  aflbrds  about  half  per  cent  In  iridoamine  it  occurs  in  three  to  six  per  eent  As  66- 
tained  from  this  last  mentiooed  ore,  it  is  a  brittle  metal,  of  the  ipeGifie  gmnty  8-6, 
alaost  insoluble  in  acids,  and  only  dissolTed  in  traces  by  aqua  regia. 


GOLD. 


GOLD.    Gediegen  Gold,  TT.     OrKatif^lT.    8<A,Alekym.    Rez  MetaDorum. 

Monometric.  Figures  1 — 11,  inclusive,  plate  1,  also  figs.  14,  15» 
16.  Cleavage  none.  Compound  crystals,  composition  like  129, 
plate  2,  but  occurring  in  the  form  exhibited  in  fig.  16,  pi.  1.  Com- 
mon in  filiform,  reticulated,  and  arborescent  shapes — also  in  thin 
laminae ;  often  in  flattened  grains  or  scales  and  rolled  masses  in 
gravel  or  sand  detritus. 

H.=2-6 — 8.  G.=15'6 — 19-6;  19-80— 1934,  when  quite  pure, 
6.  Rose.     Lustre  metallic.    Color  and  streak  various  shades  of 

S old-yellow,  sometimes  inclining  to  silver*white.    Opaque.    Very 
uctile  and  malleable. 

Cknnponii<m. — Gold  with  silTer  in  different  proportions.  The  proportion  of  silTer  in 
the  eUctrmn  of  Klaproth,  is  Gk>ld  64,  and  silrer  86,  or  two  of  gold  to  one  atom  of  sKlTer. 

The  following  are  analyses  by  G.  Rose,  (Pogg.  zziii,  161) ;  Boussingauh^  (Ann.  Ch. 
Phys.  xxxiT,  408) ;  Awdcjew,  (Pogg.  liii,  168) ;  RiTOt,  (Ana  A  Mines,  [4l  liv,  67) ;  T.  IL 
Henry,  (Phil  Mag.  zxziv,  206, 1849) ;  Hofiinann,  (Ana  d.  Ch.  u.  Pbarm.  Ixz,  266) ;  E.  T. 
Tesdiemacher,  (Quart  J.  Chem.  Soc.  ii,  198) ;  F.  Oswald,  (Pogg.  Izzyii,  96) ;  T.  S.  Hunt, 
(Logan's  Rep.  GeoL  Canada) : 

Crold.  Slhrer.  Proporlka. 

60-08  88*88,  Cu  0*88=98-79,  Rose.  2: 1 

60^9  88-74=99-28,  Rose.  « 

64-98  8607=100,  Boussingault  « 

64*62  86-48=100,  Boussingault  « 

70-86  28*80,  Cu,  Fe,  loss  0-84,  Awd.  2} :  1 

78-46  26-48=99*98,  Bouss.  2 : 1 

78-40  26*00=100,  Bouss. 

78-68  26*82=100,  Bouss.  « 

74-00  26*00=100.  Bouss.  « 

79^9  19*47,  Cu,  Fe  and  loss 084,  Awd. 

82-40  17*60=100,  Bousf*.  6 : 1 

84*60  16-60=100,  Bouss.  6 : 1 

88-86  16*16=100,  Rose. 

84*80  14*68,  Cu  004,  Fe  0*1 8r=r99*65,  Rose. 

87-81  1212,  Co  0-08=99-61,  Rose.  8 : 1 

86  81  18*19,  Cu  0-8,  Fe  0*24,  Rose. 

87-40  12-07,  Cu  0*09=99-66,  Rose. 

86*78  18-27=100,  Hunt 

86-67  12-88,  Cu  0*29,  iron  0-64=99*78,  Hemr. 

86-97  l(m,  =97*60,  Daioet 

87-94,  ISHMslOO,  Booas. 

89-10  11-86^1900,  Boua. 

88-M  11-76B100,  Boom. 


1.  LinarowBki,  Altai, 

t,  Vdrdspatak,  Siebenburg, 

8.  Santa  Rosa, 

4.  Transylvania, 

6.  Katharinenlmrg,G.=l  6-627, 

6.  Marmato,  Q.= 12-666, 

7.  Titiribi,  Columbia, 

8.  Ouano, 

9.  Titiribi,  Columbia, 

10.  Katharinenbuig,  G.=16*08, 

11.  Trinidad, 

12.  Ojas  Anchas, 
18.  ITisdme  Tagilsk, 

14.  Santa  Barbara,  Siebeobmv, 
16.  Ooruschka,  near  N.  Tagiluc, 

16.  Potronawlowaki, 

17.  Near  Miask, 

18.  Chaudi^,  Canada, 

19.  California,  0.=16-68, 

20.  Senegal,  Africa, 

21.  Rio  Sudo,  near  Mariqnite, 
82.  Baia,  near  Pamplona, 

28.  Halpaso^  near  llaiiqiittft» 
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24. 

25. 

26. 

27. 

28. 

29 

SO. 

SI. 

82. 

88. 

84. 

86. 

8ft. 

87. 

88. 

89. 

40. 

41. 

42. 

48. 

44. 

46. 

4ft. 

47. 

48. 

49. 

60. 

61. 


LUii%  near  Yega  de  SupU, 

NearMiaak, 

Oalifornia,  G;=l7-4, 

California.  0.=:U*ft,  fused,  17-48, 

CalifomiA.  Q.=15-96, 

Oalifomia, 

Boniflclika»  ne«r  N.  Tagilak, 

Beresof, 

Katharinenbuig,  0.17-74— 18-85, 

Bogota, 

Of^fomia,  G.=16-83, 

Perroe-Pawlowsk,  near  Katk, 

Ciarewo-Nikolajewsk, 

Katharinenburg,  G.  181 1—18*4, 


12:1 


M 
M 
U 


BraaU 

Bonuehka, 

Katharinenburg,  G.  18-77— 18*89, 


u 
u 

u 


G.  18-79, 

u 

Scfaabrowflki,  near  ) 

Katharinenborg,  G.=19-099, ) 


88-54  11-42=99-98,  Bona. 

89115  10-865=100,  Rose. 

87-6  8-7,9e,^(kl-7,9i.%iLlM2t»aBl00,a 

90-70  8-80,  Fe  0-88=99-88,  Bimt 

90O1  9-01,  On  with  Fe  trtut  0«ft=99^  Mm. 

89-61  10^,  Cu  and  Fe  i]iidet-«99^, 

90-76  9-02=99-78,  Rote. 

91-88  -S-OS,  Cu  0D2,  Rote. 

91-21  8-03,  Cu,  Fe  and  kM  0*7ft,  Awd 

92-00  8-00=100,  Bouas. 

92-00  7*00=99,  TeadMniMfaer. 

92*60  7*08«=99*78)  Rose. 

92-47  7*27=99*74,  Rose. 

92*28  6*17,  Cu,  Fe  and  loss  1-6,  Awd. 

92-71  6*61,       •*        "  0-78,  Awd. 

92-80  7-02,  Fe  0-08,  Rose. 

98*34  6*28,  Cu  0-06,  Fe  0^2=99*94,  Rose. 

98*75  6*01,  Cu,  Fe  and  loss  0*24,  Awd. 

93*66  6*72,        "  **    0-62,  Awd. 

93-54  5*62,        «  •*    0*80,  Awd. 

94-09  5-55,        «  •*    0-86,  Awd. 

94-00  6-86=99*85,Dareet 

94-41  5-28,  Cu  0*89,  Fe  OK>4=lOOD7,  Rose. 

95*6  4-0,  Cu,  Fe  and  loss  0-6,  Awd. 

96*8  8*86      «        "  0*84,  Awd. 

96*81  8-58      "        "  OHJl,Awd. 

95-83  4-34     "        **  0  88,  Awd. 

98*96  0-16=9912,  Rose. 


The  Chilian  gold  afforded  Domeyko  84  to  96  per  cent  of  gold,  and  15  to  8  per 
of  silver,  (Ann.  d.  Mines,  [4],  vi). 

Copper  is  occasionally  allojed  with  gold,  and  also  palladium  and  ihodimn.    A 
Blian  specimen  of  Pauadium  gold  (Porpnite)  from  a  place  called  Porpei,  affbided 
Benelius,  Gold  85*98,  palladium  95*8,  silver  4*17. 

Rhodium  gold  has  the  specific  gravity  15*6 — 16*8.  It  is  brittle  and  contains,  aooofd- 
ing  to  Del  Rio,  34  to  43  per  cent  of  rhodium. 

Native  gold  b  largely  obtained  from  alluvial  washings.  It  is  also  found  disseminated 
in  certain  rocks,  especially  the  quartz  veins  that  intersect  talcose,  mica,  and  argillaceous 
schists.  It  is  sometimes  found  also  in  gneiss,  granite,  and  porphyry.  It  is  often  con- 
tained in  pyrites,  constituting  the  awriferou9  pyrites ;  the  detritus  affording  gold  dust  has 
prooeedea  from  some  gold-bearing-rocks. 

Gold  is  widelv  distributed  over  the  globe.  It  occurs  in  Brazil,  (where  formerly  a 
greater  part  of  that  used  was  obtained),  along  the  chain  of  mountains  which  runs  neailj 
purallel  with  the  coast,  especially  near  Villa  Rica,  and  in  the  province  of  Minas  Geraas; 
m  New  Grenada  at  Antioquia,  Choco,  and  Giron ;  in  Chili ;  sparingly  in  Peru ;  in  Mezioo ; 
in  New  Mexico,  near  Santa  Fe,  Cerillos,  Avo;  in  Guatemala,  and  near  Panama;  in  the 
Rocky  Mountains,  near  the  Great  Salt  Lake  ;  in  California,  between  the  Sierra  NoTada 
and  the  Sacramento  and  San  Joaquim ;  in  the  southern  of  the  United  States.  In  En- 
rope  it  is  most  abundant  in  Hungary  at  Konigsberg,  Schemoitz,  and  Felsobanya,  and  in 
Transylvania  at  Kapnik,  Vorospatak,  and  Offenbanya ;  it  occurs  also  in  the  sands  of  the 
Rhine,  the  Reuse  and  the  Aar ;  on  the  southern  slope  of  the  Pennine  Alps  from  the 
Simplon  and  Monte  Rosa  to  the  valley  of  Aosta ;  in  Piedmont ;  in  Spain,  formesly  worked 
in  Asturias ;  in  many  of  the  streams  of  Cornwall ;  near  Dolgelly  and  other  parts  of 
North  Wales ;  in  Scotland,  in  considerable  amount,  near  Leadhills,  and  in  Glen  Coidi  and 
other  parts  of  Perthshire ;  in  the  county  of  Wicklow,  Ireland ;  in  Sweden  at  Edelfors. 

In  tne  Urals  are  valuable  mines  at  Beresof,  and  other  places  on  the  eastern  or  Anatie 
flank  of  this  range,  and  the  comparatively  level  portions  of  Siberia ;  also  in  the  Altai 
mountains.    AJso  in  the  Cailas  mountains  in  Little  Thibet 

There  are  mines  in  Africa  at  Eordofisn,  between  Darfour  and  Abyssinia;  also  sooth  nf 
Sahara  in  the  western  part  of  Africa,  from  the  Senegal  to  Cape  Palmas ;  also  in  the  in- 
terior on  the  Somat,  a  day's  journey  from  Cassen ;  also  along  the  coast  opposite  Mada> 
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gMOtr,  betWMD  2S  toad  85  degraei  tooih  Ittitode,  tu)jpc»<d  to  haTe  been  the  OMr 
of  the  tiine  c^  SoLomoo.  OtMr  regioDe  are  China,  Japan,  Fonnoea,  Gejloo,  Jsrap 
Smnatra,  western  ooast  of  B<mieo^  and  the  Pfaillippines. 

Neaiij  all  the  gold  of  oonmieroe  eomes  tnm  Aeiatic  Ruaiia,  Braxil,  Bohemia,  and 
TransylTania,  Africa,  the  East  India  laknda,  and  the  United  States :  the  whole  amoant 
anDmuly  obtained  has  been  estimated  at  86  tons. 

The  Knsrian  mines  hare  recently  been  the  most  prodiietiTe  in  the  world.  They  are  prin- 
cipally allnvial  washings,  and  these  washings  seldom  yield  less  than  66  grains  of  gold 
for  4000  pounds  of  soli ;  never  more  tlian  120  grains.  The  allnrinm  is  generally  most 
produetiye  where  the  loose  material  is  most  fermginoua  The  mines  of  Katherinenbnis 
are  in  the  parent  rode — a  qoarti  constituting  yeins  in  a  half  decomposed  granite  callea 
"  beresite,**  which  is  connected  with  talcose  and  chloritic  schists.  Tne  sh^ts  are  sunk 
Tertiadly  in  the  beresite,  seldom  below  36  feet,  and  from  them  lateral  galleries  are  run 
to  the  veins.  These  nunes  afifbrded  between  the  years  1726  and  1841,  679  poods  of 
gold,  or  about  80,000  pounds  troy.  The  whole  of  the  Russian  mines  yielded  in  1842, 
970  poods  of  gold,  or  42,000  pounds  troy,  half  of  which  was  frum  Siberia,  east  of  the 
Urals.  In  1848,  the  yield  was  nearly  60,000  pounds  troy,  or  about  118,000,000 ;  in 
1846,  it  amounted  to  118,260,000 ;  and  in  1846,  to  1722*746  poods,  equal  to  76,868  troy 
pounds,  and  $16,600,000. 

At  the  TVansylyania  mines  of  Vorospatak,  the  gold  is  obtained  by  mining,  and  these 
mines  hare  been  worked  since  the  time  of  the  Romans. 

The  annual  yield  of  Europe,  ezclusiye  of  Russia,  is  not  above  $1,000,000.  Aostria 
afforded  in  1844,  6786  marks.  The  sands  of  the  Rhone,  Rhine,  and  Danube,  contain 
sold  in  small  quantities.  The  Rhine  has  been  most  productive  between  B&le  and  Mmi- 
heim ;  but  at  present  only  $9000  are  extracted  annually.  The  sands  of  the  licheai 
Quality  contain  only  about  66  parts  of  gold  in  a  hundred  millions ;  sands  containing  losi 
uan  lialf  this  proportion  are  worked.  The  whole  amount  of  gold  in  the  auriferous  smdi 
of  the  Rhine  is  estmiated  at  $80,000,000,  but  it  is  mostly  coverra  by  soil  under  cultivatioo. 

Africa  yields  annually  at  least  4600  pounds  troy,  (9860,000),  and  Southern  AfiicBi 
1260  pounds,  ($286,000). 

The  mines  of  South  America  and  Mexico  were  estimated  by  Humboldt  to  yield  an- 
nually about  $11,600,000;  but  the  amount  has  much  diminished.  Brazil  of  late  has 
furnished  about  17,600  pounds  troy.  It  is  estimated  that  between  1790  and  1880,  Mex- 
ico ])roduoed  $81,260,000  in  gold.  Chili  $18,460,000,  and  Buenos  Ayrea  $19,600,000, 
making  an  average  annual  yield  of  $16,060,000. 

The  mines  of  the  Southern  United  States  have  produced  of  late  about  a  million  of  dol- 
lars a  year.  They  sre  mostly  confined  to  the  States  of  Virginia,  North  and  South  Carolina, 
and  Georgia,  or  along  a  line  from  the  Rappahannock  to  the  Coosa  in  Alabama.  But  tha 
region  may  be  said  to  extend  north  to  Canada ;  for  gold  has  been  found  at  Oanaao,  N. 
H.,  Dedham,  Mass.,  Albion,  Maine,  and  on  the  Chauoi^re  river  in  Canada. 

In  Vif^'nta,  the  principal  deposits  are  in  Spotsylvania  county,  on  the  Raj^whanDoeh; 
at  the  United  States  mines  and  at  other  places  to  the  southwest ;  in  Stafford  county,  al 
the  Rappahannock  gold  mines,  ten  miles  frtmi  Falmouth;  in  Culpepper  county,  at  the 
Culpepper  mines,  on  Rapklan  river ;  in  Oranee  county,  at  the  Orange  grove  gold  mine, 
and  at  the  Greenwood  gold  mines ;  in  Goochund  county,  at  Moss  ai^  Busby's  mines ;  hat 
Louisa  county,  at  Walton's  gold  mine ;  in  Buekinffham  county,  at  Eldridge^s  mine.  In 
North  Carolina^  the  gold  region  is  mostly  confined  to  the  three  ranges  of  counties  be- 
tween Frederick  and  Charlotte,  which  are  situated  about  in  a  line  running  northeast  and 
southwest,  parallel  nearly  with  the  coast  The  mines  of  Mecklenburg  are  pindpally 
vein  deposits ;  those  of  Burke,  Lincoln,  and  Rutherford,  are  mostly  in  idluvial  soil  Tlie 
Davidson  county  silver  mine  had  afforded  $7000  of  gold  in  1 844.  In  Qeonia,  the  Shelton 
ffold  mines  in  Habersham  county  have  long  been  famous ;  and  many  other  planes  have 
been  opened  in  Rabun  and  Half  counties,  and  the  Cherokee  country.  In  Siulk  Oaroli- 
f%ay  the  principal  |;old  regions  are  the  Faiif  orsst  in  Union  district,  and  the  Lynch's  creek 
and  Catawba  regions,  cluefly  in  Lancaster  and  Chesterfield  districts ;  also  in  Pickens 
eonnty,  adjoining  Georgia.    There  is  jBfold  also  in  eastern  Tennessee 

Viewing  the  sold  region  of  the  Urated  States  as  a  whole,  it  is  perceived  that  it  naftm 
along  the  Appaladiians,  particuhurly  the  eastern  slope,  from  Mame  to  Alabama^  havo^ 
nearly  a  northeast  and  sonthweet  oourse. 

The  California  mines  are  moatlyallnviaL  Hie  gold  is  found  in  the  gravel  and  Mnd 
of  the  valleys,  and  beds  el  ttraama  leadmg  from  the  Sierra  Nevada  into  the  adjofadng 
valley  of  the  Saenuneoto  and  San  Joadim.  Pebbles  of  qnarti  abound  over  the  racioii, 
and  magnetic  iron  sand  is  also  abcmdant    AU  the  tributaries  of  these  rivers  have  their 
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fvriferooi  midi,  and  th»  dir  ▼aUsFi  and  fatg«iii(nBi  of  water  obIj  m  tha  «at 

ftlao  yield  abundMitly.    Ja  toe  hijjiher  eountrr.  or  along  the  dij  imnoaiL  the  fold 
laner  pieces,  or  grmuM.  and  oeea&iooallT  caTiuea  in  the  sorCiee  of  the  mbjaeeoft  i 
(ailed  pockettt),  are  laid  open,  whidi  a£ird  Urge  qnaniities  of  the  metaL    uamwx  dova 
the  ftreaou,  the  gnld  it  in  finer  grains,  luuallj  flattcoed  ecalea,  a  form  which  partlj  iw- 
■olta  from  the  condition  in  lamins  in  the  original  rock,  and  partly  frea  the  tntontiaB 


the  graiot  are  subjected  to  among  the  pmrel  under  the  action  of  nnniagwalcr;  ivaain 
other  regions  of  alluvial  gold,  the  aunierous  earth,  or  gimTel,  hat  rasolicd  Crom  thn 
wear  of  auriferous  rocks,  and  water  has  been  some  way  ooneemed  in  prodneia^.  trans- 
porting, and  di^buting  it.  The  gold  being  specifically  four  or  five  times  heavier  than 
ordinary  pebbles,  it  settles  high  up  the  streams,  and  only  the  small  particles  are  eainad 
fiur  below.  The  scales  have  been  observed  by  Mr.  J.  £.  Tescfaemacher  to  be  sonctimaa 
hexagonal  plates.  ZirocjnshaTebeenobserredin  the  auiiiennis  sands,  and  both  pIniinnB 
and  diamonds  have  been  reported. 

The  gold  rock  of  the  United  States  is  to  a  great  extent  a  micaoeoos  or  taleose  ecfaii^ 
with  veins  or  beds  of  quarts.  The  gold  is  mostly  confined  to  these  veins,  though  also 
CMmd  to  some  extent  in  die  rock  either  side.  Ths  schist  is  olten  half  decomposed  or 
nvted.  The  quarts  is  usually  more  or  less  cellular,  or  wanting  in  perfect  oompactDBM^ 
and  sometimes  tabular ;  yet  it  is  at  times  quite  solid.  Iron  pyrites  is  freonently  prea- 
«it,  and  bv  decompwitiou  it  stains  the  rock  with  iron  nist  Other  minerals  often  aaso* 
dated  witL  the  gold,  are  copper  pvrites,  blende,  galena,  anglesite,  sircona^  sulphor,  (in 
minute  crystals,  prooeeJing  from  tte  decomposition  of  pyricesV  Heavy  spar  is  wtat- 
times  a  large  constituent  of  the  vein,  and  fluor  spar  is  now  and  then  present.  The  peai> 
liar  appearance  of  the  quarts,  somewhat  cellular,  more  or  less  rusted,  and  its  poeitioQ  in 
Ttm,  thoogh  an  imperfect  shale,  and  generally  not  firmly  attached  to  the  enckwng  walla, 
afford  the  best  indications  of  the  presence  of  gold,  though  the  absence  of  all  fhiise  ooo- 
ditions  is  not  evidence  that  no  gold  is  to  be  found.  Tli^  grains  of  gold  may  tnmitimat 
be  seen  in  the  cavities  of  ths  quMlx,  or  it  sparkles  on  a  surface  of  fracture.  But  Ytgj 
commonly  a  mass  of  quartz  that  shows  nothing  to  the  eye,  yields  gold  on  trial. 

The  same  kinds  of  ruck  and  veins  of  quartz  were  observed  bj  the  author  in  184S  vmr 
the  Umpqua  river,  Southern  Oregon,  and  pebbles  from  similar  rocks  were  met  with  along 
the  Sacramento ;  and  the  resemblance  to  other  gold  districts  was  remarked  at  the  tima; 
but  there  was  no  opp>rtunity  for  exploring  the  country  where  gold  has  since  bean  ibnnL 

Masses  of  gold  oi  considerable  size  have  been  found  in  Nonh  Carolina.  Tha  largert 
was  discovered  in  Caborras  Co. ;  it  weighed  twenty-eight  pounds  avoirdupois,  (**  aleal- 
yard  weight,**  equals  37  lbs.  troy),  and  was  8  or  9  inches  long  by  4  or  5  broad,  and 
about  ao  mch  thick.  The  largest  nuiss  vet  reported  from  California  weighed  20  pounda. 
In  Paraguay,  pieces  from  1  u>  50  poun^  weight  were  taken  from  a  ma»8  of  ro^  which 
fell  from  one  of  the  highest  mountains.  Several  specimeiis  weighing  1 6  pounds  have 
been  found  in  the  Ural,  and  one  <^f  27  pounds ;  and  in  the  valley  of  Ta.'ichku  Tar^anka* 
in  1842,  a  mass  wa.s  detached,  weighins^  very  nearly  luO  pounds  trny.  Tlus  mass  is  now 
in  the  Museum  uf  the  Institute  of  Minins;  Engineers  at  St  Peter!*burgb. 

An  examination  of  a  rold  rock  for  gold  is  an  extremely  simple  process.  The  rock  is 
first  pounded  up  fine  and  lifted ;  a  certain  quantity  of  the  sand  thus  obtained  is  washed 
in  a  shallow  iron  p:m,  und  a!»  the  ^uld  sinks,  the  material  above  is  allowed  to  pass  off 
into  some  receptacle.  The  largest  part  of  the  gold  i»  tlius  left  in  the  angle  of  the  pan; 
by  a  repetition  of  the  process  a  further  portion  i^  obtained ;  and  when  the  bulk  of  sand 
is  thus  reduced  to  a  manageable  qiiantity,  the  gold  is  amalgamated  with  clean  mercury; 
the  amalgam  is  next  strained  to  separate  any  excess  of  mercury,  and  finally  is  heated 
and  the  mercury  expelled,  leaving  the  gold.  In  this  way,  by  successive  trials  with  the 
rock,  the  proportion  of  gold  is  quite  accurately  aj«ccrtained.  It  is  the  same  process  used 
with  the  larger  washings,  though  on  a  small  scale.  Mercury  unites  readily  with  gold, 
and  thus  separates  it  from  any  associateii  rock  or  sand  ;  and  it  is  employed  in  all  ezten* 
sive  gold  washings,  though  nmch  gold  may  be  often  obtained  by  simple  washing  without 
ama]gamati<Hi. 

The  operation  uf  hand  washing  is  called  in  Virginia  ^nncN//.  With  a  small  iron  pan, 
they  watih  the  earth  in  a  tub  or  in  some  brook,  and  thus  extract  much  gold  from  tha 
gravel  or  soil,  which  is  said  to  pan  utell  or  pan  poorly,  according  to  the  result  Mawaa 
of  quartz,  with  no  external  indication  of  gold,  examined  in  the  above  way  at  a  Virginia 
mine,  afforded  an  average  of  more  than  eight  dollars  to  the  bushel  of  gold  rock. 

When  gold  is  alloysMd  with  copper  or  silver,  the  mode  of  assay  for  separating  the  cop- 
per depends  on  the  process  of  cupellation ;  and  that  for  separating  the  silver,  on  tha 
power  of  nitric  acid  to  dissolve  silver  without  acting  on  gold. 

Tlie  proceu  of  euj^ellatiim  consists  in  heating  the  a^say  in  a  small  cup,  (called  a  cu- 
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pdi  mAdff  of  boM  aAm,  (or  in  a  eaTttj  <wtoimng  bone  aahatX  wMU  ikt  mimotpKtm 
Sm/Vmommil  The  heated  metal  it  OTdated  bjr  «be  air  pAMog  over  ^ 
formed  nnke  into  the  poroos  eop,  leayiDg  die  peekms  met- 
al bdiind.  The  Bhape  of  the  capel  is  ehown  in  fig.  1.  In 
order  to  f nee  the  alloy  and  ttill  naye  the  atmosphere  circa- 
kting  over  it»  the  cupel  is  placed  in  a  small  oven-shaped 
TessS, called  amnffle,  (fig.  8);  it  is  of  infasiUe  stone-ware, 
and  has  a  number  of  ouoog  holes,  through  which  to  admit 

the  fiame  firom  the  fire,  and  give  exit  to  the  atmosphere  ^^^  -vxxwvvxv  vn 
whidi  passes  into  it  The  muffle  is  inserted  m  a  hole  fit-  ^^^>A\\\\\\\\ 
tbgitm  the  side  of  a  vertical  furnace,  with  the  open  month 


outward  and  even  nearly  with  the  exterior  surnce  of  the  ^^^^1  I  I  I  I  I 
ftirnace.  The  fire  is  inade  within  the  furnace,  below,  ^^^"  ■  ■  ■  ■  ■ 
around,  and  above ;  and  after  heating  up,  the  cupel  is  put 
in  the  midfle  with  the  aasay  in  its  shallow  cup-shaped  cavitj^.  It  thus  has  the  beat  of 
tibe  furnace  to  fuse  the  assay,  and  the  air  at  toe  same  time  is  drawn  in  over  it  throogh 
the  Urge  opening  of  the  muffle.  The  oxygen  of  the  atmosphere  unites  with  the  lead  of 
tibe  assay,  and  produces  an  oxyd,  which  oxyd  sinks  into  the  cupel,  leaving  the  silver  or 
gM  behind.  The  completion  of  the  process  is  at  once  known  oy  the  chimge  of  the  as- 
say suddenly  to  a  bright  shining  globule. 

In  the  cupellation  of  gold  containing  copper,  lead  is  melted  with  the  assay.  Tlie  lead 
on  beioff  fused  in  a  draft  of  air  oxydiMS,  and  also  promotes  the  oxydation  of  the  copper, 
and  bow  oxyds  disappear  in  the  pores  of  the  cupsl,  leaving;  the  gold  behind,  and  the 
rflver  alloyed  with  it  In  this  }nrooesB  the  gold  is  melted  with  three  times  its  weight  of 
■Iver,  (a  quartatfon,  as  it  is  termed,  the  gold  being  one  part  out  of  the  four  of  the  aOor)^ 
in  order  by  its  diffusion  to  effect  a  more  complete  removal  of  the  silver  as  well  as  taa 
eontauned  copper.  The  cupel  is  placed  in  the  heated  furnace,  and  the  gold,  silver,  md 
lead,  on  the  cupel ;  the  heat  is  continued  until  the  surfooe  of  the  m^al  is  quiet  and 
bright,  when  the  cupeUatioQ  is  finished ;  the  metal  then  is  slowly  cooled  and  removed. 
Tlie  button  obtainea,  after  annealing  it  by  bringing  it  to  a  red  heat^  is  rolled  out  into  a 
thin  plate  and  boiled  in  strong  nitric  acid.  This  process  is  repeated  two  or  three  times 
with  a  change  of  the  add  ea^  time,  and  the  silver  is  thus  finally  removed.  At  the 
United  States  mint,  half  a  gramme  of  gold  is  submitted  to  assay.  The  assay-gold  and 
qnartation-silver  are  wrapped  in  a  sheet  of  lead  weighinff  about  ten  times  as  much  as 
uie  gold  under  assay.  After  cupellation,  the  plate  of  ffud  and  silver,  loosely  ndled  in- 
to a  coil,  is  boiled  for  20  minutes  in  4^  os.  of  nitric  ado,  of  20  to  22^  Beaumo ;  the  add 
is  then  poured  off  and  another  portion  of 'stronger  add  is  added,  about  half  the  former 
quantity,  and  boiled  ten  minutes ;  then  the  same  agaia  The  gold  thus  purified  is 
washed  and  exposed  to  a  red  heat,  for  the  purpose  of  drying  and  annealing  it,  and  then 
wewhed. 

llie  uses  of  sold  are  well  known ;  and  also  that  it  owea  a  great  part  of  its  valoe  to 
Hs  extreme  malleabiUty,  and  the  fiict  of  its  not  tarnishing  on  exposure.  Althoqgh  a 
eosUy  metal,  it  is  one  of  the  dieapest  means  of  ornament  on  aoooont  of  the  dunness  of 
the  leaves  into  which  it  is  beaten.  A  grain  of  the  metal  may  be  made  to  cover  66| 
aqoare  indies  of  surface,  and  the  thinnest  leaf  is  but  l,280,000u  of  an  inch  thick. 

Pvfectly  pure  sold  is  denominated  gM  of  24  eonsto,  or  Jlne  gold.  If  it  contains  22 
parts  of  pure  gold  to  2  of  silver,  or  1  of  copper  and  one  of  sihrer,  it  is  said  to  be  23 
earats  fine ;  so  also  for  20  carats  fine,  it  contains  20  parts  of  pure  gold.    The  carat  is 

divided  into  it  it  ^t  ^  pvts,  tor  amore  minute  specification  of  the  quantity  of  gold. 
The  standard  gold  of  the  United  States  consists  of  900  parts  of  gold  to  100  of  an  al- 
loy of  copper  ai^  silver.    The  ea^e  (10  doUan)  contains  282  grains  of  fine  gold. 
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DUCKIPTiyi  MIBfSRALOOT. 


ORAPHIO  TELLURIUM.   Sylyamte,  JSrauL   Grmphic  Gkdd.  Sdiriflen.  Sdhrift^dlar. 

Tellure  Katif  Auro-aigeDtitfre,  K 

Trimetric.  M  :  M=107^  44' ;  P :  a= 
IA\^  80'.  P  :  a'=129°  12',  P :  €=161°  40', 
P :  e'=  136°  42',  P :  e"= 132°  45'.  Cleavage 
highly  perfect,  parallel  with  M ;  less  so 
parallel  with  P.  Compound  crystals,  prisms 
intersecting  at  60^,  nearly.  Also  massive, 
imperfectly  columnar  and  granular. 

b.=r5— 2.  G. = 5-732 ;  8-28,  Petz.  Lustre  metallic.  Streak 
and  color  pure  steel-gray.    Fracture  uneven.    Very  sectile. 

0»fipo«ifum.---AgTe4-SAfiTe*=:Tenarium  59*40,  gold  26*80,  nlver  14'80rrlO(X 
AndTses :  1,  Kkproth,  (Beit  iii,  16) ;  2,  Benelias,  (Jahreeb.  xiii,  162,  azudyua  impar- 
feet) ;  S,  4,  PeU.  (Pogg.  lyii,  472) : 

Gold.  Bltrar. 

80'  10*    =100,  EUproth. 

24*  11*8,  Pb  1*6,  Cu,  Fe,  Sb,  S,  Ai,  traet^  B. 

26*97  11*47.  Pb  0*26,  Sb  0  68.  Cu  0*76=100,  P. 

26*47  11*81,  Pb  2*76,  Sb  0*66=100,  Pete. 

Bunmekberg  Tenuuin  that  the  formula  8  Ag  Te-P7  Aa  Te',  oorretpoods  itiQ  mora 
BMorly  with  the  reeolts  of  aoalysis. 

BJB.  ftises  easily,  tioffing  the  flame  greeniifh-blae,  aod  coTennff  the  charcoal  with  a 
white  oxjd ;  finaDj  a  duc^e  metallic  globule  is  obtained.    Diswuves  in  nitric  acid 

Occnre  with  gold  at  Offenbanya  in  Transylvania,  in  narrow  yeins,  which  tniTena 
por{Ayry ;  idso  at  Nagyag  in  the  same  country. 

Its  name  alludes  to  the  peculiar  arrangement  of  the  crystals,  resembling  miiiqg 
diaracters. 

The  large  amount  of  gold  it  contains  renders  it  a  highly  yaluable  ore. 


Tilhiriam. 
1.  Offenbanya,  60* 

1  **  62* 

i.  **  iMMflet,  69-97 

4  "  impetf.erytL  68*81 


a 


AUROTELLURirE.    Mullerite,  ^atd    Tellow  Ore  of  Tellurium.    White  Ore 'of 

Tellurium.    Weisstellur.    TellursilberbleL 

Trimetric.  M  :  e=  142  45',  M  :  g=  127° 
15',  P  :  a=108o  30',  P  :  a=143°  5'.  Cleav- 
age  in  traces.  Occurs  in  small  crystals  and 
imbedded  crystalline  laminae. 

Soft.  G.=7-9 — 8-4.  Lustre  metallic. 
Color  silver-white,  much  inclining  to  brass- 
yellow.     Opaque.    Rather  brittle. 

Composition,— (Ag,  Pb)  fTe,  Sb)+2  Au  (Te.  Sb)*,  or  essentially  graphic    telluriniiL 
Analyses :  1,  Klaproth,  (Beit  iii,  20) ;  2—6,  Petx,  (Pogg.  Ivii,  473) : 

Pb 
19-50,  S  0-6=100,  K. 

2-64=100,  Peta. 

8-61=100,  Peta. 

8-16=100,  Peta. 
11-21=100,  Peta. 


1.  Gelberz, 

2.  WhiU  crytt.,  G.=8-27, 

G.=7*99, 

Yellow  eryst.,  0.=8*33, 
fnoMtiM, 


8. 
4. 
6. 
6. 


«i 


Tellurium. 
44*76 
66*89 
48*40 
61-62 
4464 
49*96 


8b 

2*60 
8-42 
6*76 
8-64 
8*82 


Gold. 
26*76 
24-89 
28*98 
27-10 
26-81 
29-62 


Silver. 

8*60 
14-68 
10-69 

7-47 
10-40 

2-78 


13-82=100,  Peta. 

These  analyses  affiMrd  the  above  formula.    B.B.  like  the  preceding  species. 

The  only  known  locality  is  at  Nagyag,  in  Transylyania,  where  it  is  associated  with 
graphic  tellurium  and  manganblende. 

The  preceding  ppedes  hai  been  united  with  aurotellurite  on  the  ground  of  their  com- 
positian. 
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QOLD  AMALGAM,  K  SekmMff.Z.  t  pr.  Ohem.  zliii,  Sll 

In  trmall  white  grains  as  large  as  a  pea,  easily  crumbling. 

Oompo9ition»—{Au,  Agf  Hg*.    Analyas  hj  Schneider, 

Mercury  67*40,        Gold  S8*S9,        Silyer  6<0. 
JVom  the  platiiium  regioa  of  Oolumlna,  along  witli  pUtinom. 


»^^»0^0ti^^^^^^*^^^*^^^^^^^m^^^^0^^^^*^^0mi0*0^^^0am^0^^*^tm 


VII.  RESINS-ORGANIC  COMPOUNDS. 


AMBER.    Yellow  Mineral  Ream,Jf.    Berngtein  (f  the  Otrmatu.    Suocin,ir.    Soeofaiite, 
BreiL    Succinum.   Hkuifp*  Av^Mtf ity.  LyncoriaD,  DeuioUr. 

In  irregular  masses,  without  cleavage. 

H.=2 — 2*5.  G.=r081.  Lustre  resinous.  Color  yellow,  some- 
times reddish,  brownish,  and  whitish,  often  clouded,  otreak  white. 
Transparent — translucent. 

Omt/Nm7tof».— C*'H*0=Carbon  78*96,  hydrogen  10*51,  oxygen  10*62.    Analyses:  1, 
Dimpier ;  2,  Scbrotter,  (Pogg.  Ann.  lis,  64)  : 


C 

H 

0 

Oa 

£L 

5i 

Total 

1. 

80*99 

7*81 

6-78 

1*64 

110 

0*68, 

97*90. 

2. 

78-824 

10-229 

10-9 

100-00. 

Bums  readily  with  a  yellow  flame,  emitting  an  agreeable  odor,  and  leaves  a  Uadc 
ahming  carbonaceouB  residue.  Fuses  at  287°  C.  Becomes  electric  by  friction.  SolaUa 
in  alcohol 

Amber  occurs  abundantly  on  the  Prussian  coast  of  the  Baltic;  oocinrring  from  Dantiig 
to  Memel,  especially  between  Pillau  and  Dorfe  Grose-Hubnicken.  It  occurs  also  on  the 
coast  of  Denmark  and  Sweden;  in  Oallicia,  near  Lemberg,  and  at  Miscau ;  in  Poland ; 
In  the  Urals,  Russia ;  in  Switzerland,  near  BAle ;  in  France,  near  Paris  in  clay,  in  th« 
department  of  the  Lower  Alps,  with  bituminous  coal  also  in  the  departments  of  rAJan^ 
de  la  Loire,  du  Gard,  du  Bas  Rhin.  In  England,  near  London,  and  on  the  coast  of 
Norfolk,  Essex,  and  Suffolk.  It  also  occurs  in  various  parts  of  Asia.  Also  near  Oataoia, 
on  the  Sicilian  coast,  sometimes  of  a  peculiar  blue  tinge.  At  Hasen  Island  in  Greenland, 
it  also  occurs  in  brown  coal 

It  has  been  found  in  various  parts  of  the  green  sand  formation  of  the  United  States^ 
either  loosely  imbedded  in  the  soil  or  engaged  in  marl  or  lignite,  as  at  Gay  Head  or  Mar- 
tha's Vineyard,  near  Trenton  and  also  at  Camden  in  New  Jersey,  and  at  Cape  Sabls^ 
near  Magotby  nver  in  Maryland. 

The  vegetable  origin  of  amber  is  now  fuUv  ascertained.  This  is  inferred  both  from  its 
native  situation  with  coal  or  fossil  wood,  ana  from  the  occurrence  of  insects  encated  hi 
it  Of  these  insects,  some  appear  eridently  to  hare  struggled  afUr  being  eotuigM  io 
the  then  viscous  fluid,  and  oeeaslaoaUy  a  leg  or  wing  ia  ibond  some  diitanoa  ftom  tibt 
body,  which  had  been  detailed  in  the  struggle  for  Moi^a.  Qdppert  has  attnad  the  triii 
yielding  it  PiniU$  tuecinm/er. 


5M  OBICKIPTITI   MlltBftALOOT, 

Amber  wm  atriy  known  to  the  andente^  and  eallad  vXarr^r,  eitdrmi,  whence,  oo 
eoiart  of  iteeleetricd  eiMoepttbiUtiee,  we  hare  derived  our  word  «2M(n^^  ItwMcaUad 
hy  eome  Lynenrium,  thotigh  thb  name  waa  af^plied,  aa  is  supposed,  alao  to  another 
mineral  of  remarkable  electrical  properties ;  also  soednum,  beeanse  of  its  snpposnd 
▼SMlnble  origin,  as  stated  bj  Pliny ;  "  quod  arboris  tueeum,  prisd  nostri  crsdidare.* 

Amber  is  estensiTely  emj^oyed  for  ornamental  purposes,  though  not  of  lugfa  Tallin 
In  the  royal  museum  at  Benin,  there  is  a  mass  weif^ung  fourteen  pounds,  knnthmr  |n 
the  kingdom  of  Ara,  India,  is  nearly  as  large  as  a  cmld's  head ;  it  is  intevsectedby  Teioa 
ef  carbonate  of  lime,  from  the  thickness  of  paper  to  one  twentieth  of  an  inch. 

It  is  employed  lor  the  manufiicture  of  a  Tarnish,  and  for  obtaining  sucoinie  add  and 
oil  of  amber,  which  it  affords  at  a  low  temperature. 

COPALINE,  ffautmann.    FoesQ  Copal,  Higfagate  Resin,  Aikin,  Jimu9(m. 

Like  the  resin  Copal  in  hardness,  color,  lustre,  transparency,  and 
difficult  solubility  in  alcohol.    Emits  a  resinous  odor  when  broken. 

OuMpotMoii.— C^  H"  O.    Analysis  by  Johnston,  (FhiL  Mag.  zIt,  87, 1S89), 

Carbon  86-408,        Hydrogen  11-787,        Oxygen  2*669,        Ashes  0-186=:100. 

Volatiliaes  in  the  air  by  a  gentle  heat,  and  bums  easily  with  a  yellow  fbune  and  mnch 
MBoke.    SlighUy  acted  upon  br  aloohoL 

Comes  frmn  the  blue  clay  of  Higbgate  Hill,  near  London,  from  whence  it  is  called 
Hkfagate  resin. 

Another  resin,  resembling  the  fossfl  copal  in  external  appearance,  has  been  eiaminad 
by  Johniton,  and  found  to  consist  of  Carbon  86*188,  hymnogen  10*868.  ashes  8*266z: 
aBdM^42,  or  nearly  C^  H*.  It  occurs  in  the  form  of  flattened  drops  or  coatings  on  cale 
spar,  on  the  walls  of  a  dyke  of  trap,  at  the  old  lead  mine  in  Northumberiand,  called 
mUiimg  SUm/n,  Color  pale  yellow  to  deep  red,  with  a  pale  green  opalescence.  G.= 
I'le  to  l*64w  Hard,  but  brittle.  Does  not  melt  at  400o  F.,  but  bums  m  the  flame  of  a 
«mJle  with  an  empyreumatic  odor.    Insoluble  in  water,  and  nearly  so  in  alcohoL 

MIDDLETONITE,  J.  F.  W.  JohMton,  PhiL  lAa^.  xii,  261, 1888. 

In  rounded  masses,  seldom  larger  than  a  pea,  or  in  layers  a  six- 
teenth of  an  inch  or  less  in  thickness,  between  layers  of  coal. 

Brittle.  G.=r6.  Lustre  resinous.  Color  reddish-brown  by 
reflected  light,  and  deep  red  by  transmitted ;  powder  light-brown. 
Transparent  in  small  fragments.  No  taste  or  smell.  Blackens  on 
exposure. 

Obmpo«i/Mm.— C*  H»+H  O ;  Carbon  86*487,  hydroffen  8*007,  oxygen  6-868=100H)07, 
Johnston.  Not  altered  at  400<)  F.  (210^  C.^ ;  on  a  red  cinder,  bums  like  resin.  Boiled 
In  alcohol,  ether,  and  oil  of  turpentine,  the  liquid  becomes  yellow,  but  dissolves  only  a 
mere  trace  of  the  resin.  Softens  and  melts  in  boiUns  nitric  add,  with  the  emission  of 
red  fumes ;  a  brown  flocky  precipitate  falls  on  coolmg.  Soluble  in  cold  concentrated 
Bulphuric  add. 

Occurs  about  the  middle  of  the  main  coal  or  Haigh  Moor  seam,  at  the  Middleton  col- 
lieries, near  Leeds ;  also  at  Newcastle. 

RETINrrK    Retinasphaltum,  Hatehett,  PhiL  Trans.  1804. 

Occurs  in  roundish  masses. 

H.=:l — ^2*5.  G.=  ri35,  Hatchett.  Lustre  often  earthy  ezter- 
nally,  but  slightly  resinous  in  the  fracture.  Color  light  yellowish- 
brown,  sometimes  green,  yellow,  red  or  striped.  Subtransparent — 
opaque.  Fracture  conchoidal.  Often  flexible  and  elastic,  when 
first  dug  up ;  but  it  loses  this  property  on  exposure. 
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OompoMoH^^Aooar^  to  Haftdictt.  (FhiL  Tnm.  1804,  p.  404^ 

Vegetobla  redo  66,  BitiBii«i  41,  Eurthj  mattor  SsM,  H. 

JobiMton,  after  drfing  it  at  SOQo  F^  obtained,  (FbiL  Mag.  xii,  660.  1888X  SeeUi 
■oloble  in  aloobol  69*82,  inaolnble  organic  matter  87*46,  white  aah  18*88=10a  It  takes 
fire  in  a  candle,  and  buna  with  a  bright  flame  and  fina^^rant  odor.  The  intolaUe  inatt«, 
heated  in  a  tube,  blackens  and  gives  off  an  empjrreomatie  odor:  at  a  red  heat^  it  bums. 
The  whole  is  solnUe  in  akohol,  excepting  an  onctoocis  residue. 

This  species  was  first  obsenred  near  I&Tonshire,  by  Dr.  HiUes,  accompanying  Bowr 
ooaL  A  specimen  firom  Cape  Sable,  U.  S.,  afforded  Troost  66|  parts  soloble  in  aleohoi, 
and  48i  parts  insolnble  witn  1|  per  cent  of  alumina  and  oxyd  oif  iron  as  an  ash. 

A  retinite  from  Halle  afforded  fiuchols,  (Schweig.  J.  i,  280),  81  parts  solaMe  in  alcohol, 
and  8  parts  insoluble. 

GUTAQUILLITE,  Johntion,  Phil  Mag.  xiii,  1888,  829. 

Amorphous. 

Yields  easily  to  the  knife,  and  may  be  rubbed  to  powder.    6.=3 
r092.    Color  pale  yellow.     Lustre  not  resinous,  or  imperfectly  to. 

Owipon^ion.— C*H>*  O' ;  Oarbon  76*666,  hydrogen  8*174,  oxygen  16161=:100,  John- 
ston.  Slightly  soluble  in  water,  and  largely  in  alcohol,  ibrminff  a  yellow  solution,  wMsh. 
is  intensely  bitter.  Be^  to  melt  at  157o  F^  but  does  not  low  easUy  tUl  near  tit*. 
As  it  cools,  becomes  vtsad,  and  may  be  drawn  into  fine  tenacious  threads.  Solnble  in 
cold  sulphuric  add,  forming  a  dark  reddiih-brown  solutioa  A  few  drops  of  Mnwwiwlft 
put  into  the  alcoholic  solution,  darken  the  color  and  finally  diange  it  to  curk  browniili- 
red. 

It  is  said  to  form  an  extensive  deposit  near  Ouyaijuil  in  South  America. 

The  BerengelUe  of  Profl  Johnston  is  nearGuyaquiilite.  Analysis:  0  72^78,  H  8*198, 
0  18  S80=:C^  H*'0'.  Forms  a  bitter  solution  with  eold  akoboL  On  eraporatioo  the 
resin  obtained  has  a  clear  red  color,  and  remains  soft  and  Tiscid  at  the  ordinary  tempera- 
ture. Fracture  and  lustre  resinous.  Color  dark  brown,  with  a  tinge  of  men.  Powder 
yellow.  Odor  resinous,  disa^jeeabla  Taste  a  little  bitter.  It  is  sud  to  form  a  lake  like 
that  of  Trinidad,  in  the  provmce  of  St  Juan  de  Berensela,  about  one  hundred  miles  flnom 
Arica,  Peru,  and  is  usea  at  Arica  for  paying  boats  and  resselB. 

PIAUZITE,  Haidinger,  (Pogg.  Ann.  Ixii,  276). 

An  earthy  resin  of  a  brownish-black  color,  occurring  maiuTe. 
H.=15;  G.=l-22. 

Fuses  at  816<>  C,  (600<'  F.),  and  bums  with  an  aromatic  odor  aiid  much  smoke,  leaTiqg 
6*86  per  cent  of  ash.  Soluble  in  ether  and  caustic  potash,  also  largely  in  abtolirte 
akohoL 

From  brown  coal  at  Pianae  near  Neustadt  in  Gami<^ 

WALCHOWTTE,  Haidinffer. 

In  yellow  translucent  masses,  often  striped  with  brown.     Lustre 
resinous.     Fracture  conchoidal.     Translucent  to  opaque. 
H.  =  1'5 — 2,     G.=10 — 1069;   an  opaque  variety  1*085. 

Com;K»nh'<m.—0'*irO.  Schlatter,  or  8C^H'+0,  RamuLsSCilC,  101(6  H,  8*96  a 
Fuses  to  ayellow  oil  at  26(K>  0.  and  bnma  readily :  bsoomes  transparent  and  ilaatio  at 
140O  c.    YonoM  a  dark  brown  soliitkm  in  sulphuric  add :  aligfatly  soinble  fai  ethv. 

In  brown  coal  at  Walehow,  and  formerly  eaUed  RetinitM,  BoossingauH  foviid  a  rfnd- 
Isr  mineral  near  Bocaramanga  ia  New  Oraoada. 


6S8  DSflCEirriTA  auvssALOoT. 


BrrUMKN.    Anjludtam.    Petroloom.    Minenl  Pitch.    BergpeciL    BerBfiwer,  Ek 
MmenaOiL    Ni^^tha.    ErdfiL    Sieina    lUlthiL    Seneca  OiL    ITi^jhta^ilnidL 

Bjtamen  includes  several  distinct  species,  the  two  prominent  of 
which  are  Naphtha  and  Asphaltum. 

NiPBTHA,  (Steinol). — Liquid  and  oolorleH  when  pore,  with  a  bitnminoiii  odor.  6.=: 
0^—0*84.  OompoitUion.'^Aj^  H*.  In  nature  often  combined  with  ae|^baltnin,  and  eon- 
teWng  alto  parrafflne  and  other  eubetancea 

AarBAUUK. — Solid ;  Uack  and  browniah-blach;  with  a  ooncboidal  brilliant  fracture. 
0.=1 — 1*2.  Odor  bitumiDoufl.  Fuses  at  lOQo  C,  and  bums  with  a  bright  flame.  An  as- 
phaltum from  the  ialand  of  Brazxa,  Dalmatia,  consUtA,  according  to  Kersten,  (J.  t  pr. 
Chem.  zzzT,  871),  of  petrolene  (volatile  oil)  6*0.  brown  resin  soluble  in  ether  2(K),  asj^ial- 
tane  (bitumen  insoluble  in  alcoool  and  etl^r)  74*0,  yellow  resin  soluble  in  alcohol  1*0=: 
100*0. 

There  are  also  earthy  yarieties,  called  earthtf  and  tlag^p  mineral  pitch.  Petr^Umm  b 
a  dark-colored  fluid  yariety,  containing  much  naphtha.  Maltha  or  Mineral  tar  is  a  more 
Tiicid  rariety. 

Asphaltum  is  abundant  on  the  shores  of  the  Dead  Sea.  It  occurs  also  in  reniform 
■lalaetitie  maseon  at  Matlock  in  Derbyshire ;  in  sraoite,  with  quarts  and  floor,  at  Pol- 
4fioe,  in  Cornwall ;  in  cavities  of  chalcedony  and  calc  spar,  in  Russia,  and  other  plaoea. 
Jfaphtba  issues  from  the  earth  in  large  quantities  in  Persia  and  the  Birman  empire ;  at 
Baagoon  there  are  upwards  of  Ave  hundred  naphtha  wells,  which  aSbrd  annually  412,000 
hhda.  A  remarkable  lake  of  bitumen  occurs  on  Trinidad,  which  is  one  and  a  hau  nulea  in 
dronmference.  The  bitumen  is  solid  and  cold  near  the  shores,  but  gradually  increases  in 
temperature  and  softness  towards  the  centre,  where  it  is  boiling.  The  solidified  bito* 
men  appears  as  if  it  bad  cooled  as  the  surface  boiled  up  in  lar^e  bubUes.  The  ascent 
to  the  lake  from  the  sea,  a  distance  of  three-quarters  of  a  mile,  is  covered  with  the  hard- 
eaad  pitch,  on  which  trees  and  vegetation  flourish,  and  about  Point  La  Braye  the  maasea 
of  pitch  look  like  black  rocks  amoog  the  foliage. 

hk  Uie  peninsula  of  Apcberon,  on  the  western  shore  of  the  Caspian,  naphtha  rises  in 
vapor  through  a  marly  soil,  and  is  collected  by  sinking  pits  several  yards  m  depth,  into 
which  the  naphtha  flows.  Near  Amiann  in  the  state  of  Parma,  is  an  abundant  spring. 
Near  Alfreton,  England,  naphtha  haA  been  discovered. 

Petroleum  is  met  with  at  Kenhawa  in  Virginia,  Scot^vllle,  Ky.,  Oil  Creek  in  Venango 
Co.,  Penn^  Duck  Creek  in  Mtmroe  Co.,  Ohio,  and  Liverpool,  Ohio.  It  was  formerly  col- 
lected and  sold  by  the  Seneca  and  other  Indiana,  and  L?  hence  called  Seneca  or  Genenee 
oil. 

Naphtlui  affords  both  fuel  and  lights  to  the  inhabitants  of  Badku,  on  the  Caspian. 
It  is  also  employed  in  Persia  and  the  Birman  empire  as  a  lotion  in  cutaneous  eruptions, 
and  as  an  embrocation  in  bruises  and  rheumatic  affections.  It  is  employed  for  various 
purpoees  in  the  art?,  particularly  in  the  manufacture  of  varnish,  and  as  a  substitute  for 
ofl  m  the  formation  of  oil  paint,  it  being  preferred  on  account  of  its  rapid  evaporation 
and  drying. 

Bitumen,  in  all  its  varieties,  was  well  known  to  the  ancients.  It  is  reported  to  have 
been  employed  in  the  construction  of  the  walls  of  Babylon,  and  at  Agrigentum  it  was 
burnt  in  lamps,  and  called  Sicilian  oil  The  Eg^^ptians  also  made  use  of  it  in  embalm- 
ing. Two  snip  loads  of  the  Trinidad  pitch  were  sent  to  England  by  Admiral  Cochrane, 
but  it  was  found  that  the  oil  requireu  to  render  it  fit  for  use,  exceeded  in  expense  the 
cott  of  pitch  in  England,  and  the  project  of  employing  it  was  therefore  abandoned. 

Asphaltum  is  a  constituent  of  the  kind  of  varnish  called  Japan  ;  it  is  also  made  into 
a  cement  for  lining  cisterns,  and  with  ground  stone  into  a  material  for  pavements. 

IDRIALINE.    Idrialite,  Schrotier,  Kicol.    Quecksilberbranderz. 

Massive,  with  greasy  lustre,  a  grayish  or  brownish-black  color, 
and  a  blackish  streak  inclining  to  red.  Opaque.  H.z=:l — r5. 
G.=r4— 1-6. 


Oomporiticn. — Carboo   94*9,  hydrog^  6'ls=l00,  Damaa.    Insolable  in  water,  and 
'•■■^        I     ■    I  I  aether.    Fines  at  400«  F. 

h  dnnabar  at  Idria.    It  is  aometimes  called,  from  its  oombuBtibflitj, 
or  inJiammmbU  einnabar. 

BREWSTERLINR 

•rless.    Transparent.    Expands  one-fourth  its  size 

Qt  of  30°  F.,  or  is  nearly  32  times  more  expansible 

an  increment  of  30°  of  heat  at  the  temperature  of 


cavities  in  crystals  of  topas,  chrysoberjl,  quartz  crystals  from  Quebec^ 
Siberia,  where  it  was  detected  by  Sir  Kvid  Brewster, 
bt  proper  to  reo^nize  this  fluid  amooe  minerals  and  name  it, 
fectly  aescribed.  "Hie  fluid  expands  with  me  beat  of  the  hand.  Its 
I  less  than  that  of  water.  It  was  sometimes  indurated  in  the  caritj 
cposure,  the  fluid  undergoes  quick  motions  and  changes,  and  finallT 
'  minute  particles,  whi^  from  the  moisture  of  the  l^nd  alone,  sod- 
again,  and  extended  and  oootracted  as  before.  Hiis  was  indefinitely 
idue  is  Tolatiliaed  by  heat,  and  dissolYes  in  the  acids  without  efarea- 

moond  fluid  was  also  distinguished  in  the  same  crystals  that  contained 
often  hi  the  same  cavities ;  yet  thcry  were  not  miscible,  and  remained 
.ure  it  hardens  speedily  into  a  yellowish  transparent  resin-like  sobstaooe, 
not  volatilisable  by  heat,  nor  soluble  in  water  or  alcohol,  but  rapidly  dissolving  with  eflior- 
vescence  in  sulphuric  adds.  Nitric  and  muriatie  adds  also  dissolve  it  Refraction  indes 
nearly  that  oi  water.  [See  further  Edinburgh  Boyal  Trans.  voL  z ;  also  Aul  J.  ScL 
zii,  214,  1827]. 

ELATERITE,  Hauwmann,    Mineral  Caoutdiouc.    Elastic  Bitumen.    Elastiaches  Erd- 

bars.    Bitume  elastique. 

In  soft  flexible  masses. 

G.=0'9053 — 1*233,  the  Derbyshire  variety.  Lustre  resinous. 
Color  blackish-brown,  of  various  shades.  Subtranslucent ;  some- 
times presents  a  brilliant  dark  orange-red  color  by  transmitted  light. 
Flexible  or  elastic. 

Compontion. — Analyses  by  Jcdmston,  (Browsi  J.  xiii,  22, 1888) : 

Carbon,        85*474  84-886  SSe^l 

Hydrogen,    iS^SSrsgeYSt,    12-676=96-961,     12-586=96-20«, 

showing  that  it  is  probably  allied  to  oxocerite  and  hatchettme.  M.  Hemy  (Ann.  dea 
M.  vii,  269)  found  86  to  40  per  cent  of  oiygen  in  his  analyses,  and  ^e  oanstant  loss  in 
Johnston*s  is  supposed  by  him  to  have  been  oxygen.  Takes  fire  readily,  and  bonia  with 
a  lively  yellow  name,  giving  out  a  bituminous  odor. 

This  species  was  first  observed  in  Derbyshire,  at  the  forsaken  lead  mine  of  Odin,  by 
Dr.  Lister,  in  1678,  who  called  it  a  subterranean  fungus.  In  1797,  it  was  accurately 
described  by  Hatchett,  in  the  Tiinnman  Transactions,  iv,  146.  It  has  since  been  found  ik 
a  coal  mine  at  Montrelais,  at  the  depth  of  280  feet ;  and  according  to  Hansmann, 
(Handbuch,  iii,  278),  it  occurs  at  Neufchatel  and  on  the  island  of  Zante.  A  similar  ma- 
toial  has  been  met  with  at  Woodbury,  Ct 


560  DBtOftlPTITI  MIMBEALOttT. 


SCHEERSRTTE, 

MoDOclinic.  In  loosely  aggregated  crystalline  ffrains  and  folia ; 
also  in  minute  acicular  crystals,  depositra  in  smalfcaTitiea  in  coal. 

Soft.  G.=0'65,  Macaire  Prinsep.  Lustre  pearly  or  resinous  ; 
feebly  shinine.  Color  whitish  or  gray.  More  or  less  translucent. 
Easily  frangiole.  Tasteless.  Inmlorous.  Feel  not  greasy.  At 
111^  P.,  (44°  C),  according  to  M.  Prinsep,  it  melts,  and  in  the 
fused  state  resembles  a  fatty  oil,  and  like  it  penetrates  paper ;  these 
spots,  however,  may  be  removed  by  heat.  On  cooling,  tne  mineral 
crystallizes  in  four-sided  acicular  crystals.  Its  boiling  point  is  at 
197i°  F. 

OompotUion. — ^Aooording  to  PrinwD,  (Pon>  Aim.  xr,  S94),  Oarboo  7S,  and  hjfdrogm 
94, iM«rly=0  H*.  It  toket  fire  euiijt  anau  oomplet^j  ocxMimied, giTing  out  mneh 
■noks  and  a  feeUe  anMnatk  odor. 

It  was  found  hj  Gi^  Scfaeerer,  in  the  year  1828,  in  a  bed  of  brown  ooal  of  t«r- 
tiarr  age  at  Umach,  near  St.  Gallen,  in  Switierland. 

jSrtmekiU,  Savi,  (Leoob.  and  Broon,  1842, 469).  A  coloriets  traulnoeot  aabstanee  re- 
■ambling  Sdieererite,  from  the  brown  ooal  of  Mount  Vaao  in  Toicany.  It  fiiaea  at  IH^ 
0.  (1670  Y.),  bat  does  not  crystallixe  on  cooling.    G.^l-oa    It  diasohres  in  aleohoL 

MortUn  and  PkMwrHin,  Forchhammer,  (J.  t  pr.  Cb.  zx,  4691  ReaiiM  froat  teiA 
wood  in  Denmark.  Tekoretin iscrystaiiiaed;  it  ftiaes at46o  0.  Disaolyes  in  ether,  bat 
little  in  alcohol,  and  consists  of  0  8719,  H  12*81=C'*H*.  PbyUoretin  ftises  at  SS^^ 
S70  0.    DissolTes  easilj  in  alcohol,  and  appears  to  have  the  oonstatution  C*H*. 


EONUTE,  SehriitUr,  Pogg.  Ann.  liz,  87. 

Resembles  Scheererite.  In  white  crystalline  folia  and  grains. 
Soft.  G.=0-88.  Fuses  at  114°  C,  Kraus,  107°  5  C,  Tromms- 
dorff.  Very  slightly  soluble  in  cold  alcohol,  more  so  in  hot,  and 
still  more  so  in  ether. 

aNiipoti^*of».—C  92-429,  H7'571,  Schrdtter=C*H.  Kraus,  (Pogg.  zliii,  141),  ob- 
tained C  92*49,  H  7*42,  specimen  from  Uzoach ;  and  Trommsdorf;  (Ann.  d.  Fbarm.  szi, 
126),  C  92*429,  H  7*671,  specimen  from  Redwitz. 

In  brown  coal  at  Uznach,  and  near  Redwitz,  Bavaria,  in  the  Fichtelgebirge. 

FICHTEUTE,  Bromeu,  Ana  der  Pharm.  xzxvi,  804.    Sckrotter,  Pogg.  lix,  87. 

Resembles  the  preceding.  Fuses  readily  at  46^  C,  and  becomes 
crvstalline  on  cooling.  Slightly  soluble  in  alcohol,  easily  so  in 
etner. 

CompotUum, — 0  88*9,  H  11*1=C*H*.  Bromeis,  (Ann,  d.  Ch.  u.  Pharm.  zzxrii,  8041 
obtained  Carbon  89*8,  hydrogen  10*7.    Occurs  with  Konlite  in  the  Fichtelgefaoge. 


KMiirt— WAX.  681 


HARTTTE,  Haidimger,  Pogg.  Ihr,  t61. 

Monoclinic.  Angle  M  :  M  of  oblique 
rhombic  prism  about  100^,  P  :  a=:about 
120^.     Cleavage  only  in  traces. 

H.=l.  G.=r()46.  Lustre  some- 
what greasy.  Color  white.  Translu- 
cent.    Brittle. 

CcmpotUiotu — C*H*;     Carbon  87*478,   hydrogen 
lt<a48,Schrdtter.    Fate*  at  165o  F^  (74o  C.),  to  a 
clear  fluid,  and  at  a  high  temperature  distilla.    Diaaolves  easily  in  ether,  leas  readflj  in 
alcohol,  and  crystallizes  from  each  on  evaporation. 

Har^  resemblea  wax.  It  is  distinguiahedfrom  Scheererite  by  its  cryataUisatim  and 
the  temperature  of  fusion,  as  well  as  action  before  the  blowpipe.  It  ocean  in  brown 
coal  at  Oberbart  in  Austria. 

HARTINi;  SehrikUr,  Fogg.  Ann.  1848,  Ut,  46. 

Resembles  Hartite.  Massive,  but  crystallizes  from  a  naphtha  so- 
lution in  needles  of  the  trimetric  system.  Color  white.  Without 
taste  or  smell.  Pulverizes  in  the  fingers.  Fuses  at  210^  C,  and 
distills  at  260^  C. 

C(mpo9iti<m.—C^BP  Q\  C  78*26,  H  10*92,  O  10*82,  Schrotter.  Little  sohiUe  in 
ether. 

From  the  brown  coal  of  Oberbart,  Austria. 

The  Bogbutter  of  Willianuon^  from  an  Irish  peat  swamp,  contains  0  75*05,  H  12*56, 
0 12*89=:C'*  H"  O'+H  O.     It  fuses  at  Sl^  C,  (124o  F.),  and  dissoWes  easUy  in  akohoL 

IXOLTTE.    Ixolyt,  Haidingw,  Pcgg.  Ivi,  845. 

Amorphous.     Occurs  in  seams  in  bituminous  coal. 

H.=l.  G.=1'008.  Lustre  greasy.  Color  hyacinth-red.  Pul- 
verized in  the  fingers,  it  becomes  ochre-yellow  and  yellowish- 
brown.  Thin  fragments  subtranslucent.  Fracture  imperfect  con- 
choidal  in  the  purer  varieties. 

Softens  at  76'>  C,  (169o  F.),  but  is  still  tenacious  at  100^  C,  (212o  F.)— whence  the 
name,  from  ii<ft  and  Aoo),  to  dissolve. 

This  species  resembles  closely  the  Hartite,  but  difEsrs  in  the  temperature  of  frmon 
and  other  characters.    It  occurs  in  a  coal  bed  at  Oberbart,  near  Gloggnits. 

HATCH£TTINS,  Conyheare,    Mineral  Tallow. 

Crystallized  and  amorphous  in  thin  laminae,  having  the  consis- 
tency  of  soft  wax  or  spermaceti.  G.  at  60°  F.=0'916.  Lustre 
nacreous.  Color  white,  becoming  black  and  opaque  on  long  ex- 
posure.   Transparent.    Feel  greasy. 

Com/Kmh'ofi.— AccoidiDg  to  Johnston,  (FhiL  Mag.  xli,  888,  1888),  Oarboo  85-f  10, 
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hydragen  li-684=100-584.  Molts  at  II50  F^  (4«o  0.)  Heated  cutknalj  it  dktaie 
over  without  dienge.  Sparingly  diasolyes  in  boilkig  alcohol,  and  preerpitatee  again  00 
eooling.  Cold  ether  dissolves  a  small  anantity,  and  hot  ether  more  uurgelr ;  me  eolu- 
tioQ  OQ  cooling  coagulates  into  a  mass  01  minute  pearly  fibres,  from  whim  the  ether 
may  be  separated  by  agitation  or  compression. 

OocmB  with  the  iron  ores  of  the  coal  measures  in  Glanmotganshira.  A  fiieiy  from 
Loch  Fyne  near  Inverary,  fuses  at  117^  F.,  (47^  C.)  Another  allied  minarri  from  Mer* 
thyr  Tydvil,  melts  at  170o  F.,  (76o  6,  C). 


OZOCERITE.    Osokerit    Erdwachs,  JSeimN. 

Like  a  resinous  wax  in  consistency  and  translucency ;  structure 
sometimes  foliated.  Color  brown  or  brownish-yellow  by  trans- 
mitted light ;  leek -green  by  reflected  light.  Odor  pleasant  aro- 
matic.    G.=0-94 — 0-97. 

OompoiUUm. — Accordinff  to  Magnus,  (Ann.  d.  Ch.  et  de  Fh.  It)  ;  Schrotter,  (BHu  UniT. 
1886X  and  Johnston,  (Phil  Mag.  zu,  889, 1888) : 


Hydrogen, 
Carbon, 


Moldaria.  Moldaria.  UrpeCh. 

1616  18*787  1406 

86-76r=100-»0.  M.  86-204=99-991,  8.  86-80=1 0086,  J. 


Fusee  at  62o  C,  (144o  F.),  Schrotter,  84^  C,  (188<'  F.),  Malaguti,  and  boils  at  210o  C, 
SdirStter,  800^  C,  Malaguti.  According  to  Johnston  a  variety  from  Urpeth  near  New- 
castle, fusee  at  6O0  C,  (140o  F.),  and  boUs  at  12lo  0.  Distills  without  apparent  deoom- 
position.  No  change  in  the  strong  acids,  and  very  little  in  hot  concentrated  al<y>hol. 
The  Moldavia  ozocerite  dissolves  but  slightly  in  ether,  while  that  from  Urpeth  dissolves 
about  four-fifths  of  the  whole,  which  it  deposits,  on  evaporation,  in  brown  flocks,  that 
melt  at  102^  F.  to  a  yellowish-brown  liquid.  Three  or  four  substances  are  supposed  to 
be  here  included 

Oaocerite  was  discovered  by  Meyer  in  a  sandstone  in  Moldavia,  in  the  vicinity  of  ooal 
and  rock  salt  It  also  occurs  in  Austria  at  Gresten  near  Qamins,  and  at  Truskawiez  in 
QaHicia,  (a  variety  fusing  at  69°  C,  and  boiling  at  800^  C);  i^so  at  the  Urpeth  ccd- 
liery,  Newcastle-on-Tyne,  England.    It  has  been  made  into  candles. 

OXALATE  OF  LIME,  ff.  T.  Brooke,  PhiL  Mag.  xvi,  449. 

Monoclinic.  M  :  M=100o  36^  P  :  M=103° 
14',  P  :  a=127^  25',  P  :  a=109°  28^  P  :  e=143^ 
4',  M:«=129°42^  Cleavage  parallel  with  P; 
also  less  perfect  parallel  with  M,  and  the  longer 
diagonal.  All  the  planes  bright  except  M  and  e, 
which  are  vertically  striated.  Twin  crystals  oc- 
cur compounded  parallel  with  the  plane  a. 

H.=2-6 — ^2-75.  Lustre  like  sulphate  of  lead. 
Very  brittle.     Fracture  conchoidal. 

This  species  was  observed  by  Brooke  in  crystals  from  a  tenth  to  a  fourth  of  an  inch 
on  calc  spar ;  but  the  locality  of  the  £q)ar  is  not  know  a 


MELLITE,  ff.    Mellilite.    Honey  Stone.    Mellate  of  Alumina.    Honigstein,  Werner. 

Dimetric;   octahedral.      Pyramidal  edge=118°  4',    and  basal 
edge  98^  22^  Hauy  ;  the  latter  93^  V,  Breithaupt;  93^6',  Kupffer. 
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JPigure  55,  pi.  1,  and  also  with  the  tenninal  or  lateral  solid  angles 
truncated.  Cleavage  octahedral,  very  indistinct.  Also  in  massive 
nodules. 

H.=2 — ^2*5.  G.=r55 — 1-597.  Lustre  resinous,  inclininff  to 
vitreous.  Streak  white.  Color  honey-yellow,  often  reddish  or 
brownish;  rarely  white.  Transparent — ^translucent.  Fracture 
conchoidal.     Sectile. 

C<mpo9itiorL----idM*-{-\BlS=zIdumsDB,  14*82,  meDio  «cid  iO-68,  water  46*16.    Anal- 
yses :  1,  Klaproth,  (Beit  iii,  114)  ;  2,  Wohler,  (Pogg.  yii,  826): 


Alnmina, 

16 

14-5 

Mellic  add, 

46 

41-4 

Water, 

88=100,  K. 

441=100,  W. 

Whitens  in  the  flame  of  a  candle,  but  does  not  take  fire.    Dissolyee  in nitrioaod ;  de- 
composed bj  boiling  water.    In  a  matrass  yields  water. 

Occurs  in  brown  coal  at  Arten  in  Thuringia ;  at  Lnachits  near  Bilin  in  Bohemia; 
Walchow  in  Moram. 
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PART  VI. 

CHEMICAL  CLASSIFICATION. 


A  perfect  Chemical  Classification  of  minerals  if  ttrietlr  i 

comiMetely,  in  every  feature,  a  Natural  System.  We  learn  nrom  a 
nnend  stud^  of  inorganic  nature,  that  very  many  of  thcae  dis- 
tmetions  which  the  eye  seizes  upon  at  first  as  essential  and  fiuida- 
mental,  are  of  little  value  as  a  oasis  of  a  scientific  arrangement ; 
that,  for  true'distinctions,  we  must  look  beneath  the  surface  to  thoae 
characters  which  are  indicative  of  the  fundamental  forces  or  qual- 
ities upon  which  the  existence  of  the  species  depends.  HardD6H» 
lustre,  density,  were  the  characters  earliest  appealed  to  in  the  group- 
ing of  minerals,  and  they  have  been  accepted  in  some  modem  sys- 
tems, as  the  proper  basis  of  a  natural  arran^ment ;  yet  nothing 
can  be  more  untrue  to  nature.  Even  metallic  lustre,  which  hat 
separated  the  so-called  "  blendes"  from  the  "  glances"  and  **  pyritea*" 
is  an  unimportant  characteristic,  since  species  that  are  related  in 
all  essential  qualities,  may  be  widely  unlike  as  regards  the  reflec- 
tion of  light: — the  property  on  which  lustre  depends. 

But  in  educinff  a  chemical  arrangement,  a  disregard  of  all  phy- 
sical characters  leads  as  widely  from  the  true  line,  as  a  neglect  of 
chemistry.  The  first  step  with  regard  to  the  great  principle  of 
isomorphous  substitutions  was  taken  through  crystallographic  com- 
parisons in  connection  with  chemical  analysis ;  and  crystallogra^ 
phy  sustains  an  equally  high  ground  in  many  questions  bearing  on 
the  classification  of  inorganic  substances, — the  crystalline  structure 
being  a  true  exhibition,  in  one  mode,  of  the  fundamental  molecular 
character  of  a  substance.  If  we  undertake  to  arrange  compounds 
under  the  prominent  element  in  their  constitution,  without  refer- 
ence to  isomorphism,  whether  it  be  the  so-called  electro-negative 
element,  or  the  electro-positive,  (adopting  or  not  the  order  ot  rela- 
tive negativity  or  positivity  of  the  elements),  and  follow  this  rule 
undeviatincly,  we  necessarily  produce  unnatural  groupings  of  spe- 
cies. Or  if  we  are  guided  by  the  oxygen  proportions  of  the  con- 
stituents, the  arrangement  is  no  less  artificial.  The  minerals  of 
the  scapolite  group,  and  even  the  varieties  of  the  species  scapolite^ 


CHEMICAL  CLAtSIFICATIOtf.  M6 

have  in  theie  ways  been  widely  separated  in  some  chemical  ar- 
rangements, notwithstanding  the  fact  taught  by  crystallization, 
that  on  some  ground,  and  this  of  the  most  essential  importance, 
these  varieties  are  intimately  related.  The  feldspar  family  has  in 
like  manner  been  hardly  recognized  in  most  chemical  dassincations, 
notwithstanding  the  close  relation  of  the  species. 

The  errors  of  most  chemical  systems  hitherto  proposed,  have 
arisen  partly  from  regarding  almost  solehr  the  particular  elements 

!)resent,  rather  than  the  relations  of  the  different  elements ;  and  partly 
irom  the  mistaken  idea  that  minerals  constitute  a  complete  King- 
dom in  nature  by  themselves,  instead  of  being  excerpts  from  the 
great  Inorganic  Kingdom — and  forgetting  therefore  that  they  are 
to  be  classified  not  by  themselves  alone,  but  as  they  happen  to  fall 
in  the  wider  system  of  Inorganic  Nature.  In  judging  such  mis- 
takes we  should  remember  that  a  complete  system  of  classification, 
exhibiting  correctly  all  the  affinities  oi  species,  with  due  reference 
to  their  comparative  importance,  is  the  very  last  result  of  a  per- 
fected science.  With  the  rapid  progress  of  chemistry  through  past 
years,  nothing  else  than  what  appears  in  the  history  of  mmeral- 
ogv  was  to  be  expected. 

Neither  can  we  now  hope  to  propose  an  arrangement  that  shall 
fare  better  than  its  predecessors :  for  some  of  those  points  that  lie 
at  the  foundation  of  classification  are  in  discussion  and  doubt,  and 
other  questions  of  no  less  importance  are  probabl}^*et  to  arise.  The 
extension  of  knowledge  relating  to  the  isomorphous  relations  of  ele- 
ments— that  is,  in  effect,  their  relative  atomic  forces — is  preparing 
the  way  for  a  better  understanding  of  the  affinities  of  inorganic 
compounds.  In  the  system  here  brought  forward,  there  is  a  refer- 
ence throughout  to  the  distinctions  and  affiliations  thus  exhibited. 
The  arrangement  presents  at  a  glance  the  coincidences  among  dif- 
ferent compounds  which  have  been  brought  to  light  by  the  labors 
of  different  chemists,  among  we  mention  especially  Kopp,  Frank- 
enheim,  Otto,  the  Professors  Rose  and  Rammelsberg. 

In  many  cases,  we  have  as  yet  no  safe  guide  in  our  groupings. 
We  cannot  say  how  far  hydrous  and  anhydrous  species  should  be 
kept  separate.  Scheerer's  principle,  if  true,  breaks  down  the 
seeming  importance  of  this  distinction.  Yet  as  this  principle,  and 
others  that  lead  the  same  way,  are  not  established,  we  have  chosen 
to  draw  a  line  between  them.* 

*  Tliere  is  a  special  difficulty  here,  arising  from  the  tendency  of  some  anhydrous 
species  to  become  hydrated  by  the  absorption  of  water.  Thus  ioliU  may  receive  wa- 
ter, so  that  new  compounds  are  formed.  These  new  compounds  have  been  taken  as  on- 
l^inal  species,  and  the  relations  of  the  water  to  the  other  constituents  estimated  aecard- 
mff  to  a  proposed  theory,  when  in  fiict  the  original  bases  still  remain  unaltered  in  their 
relation  to  tne  silica,  and  the  only  change  is  the  absorption  of  water  in  one,  two,  or  more 
atoms.  The  new  mineral  is  a  pseodoQKNrph.  In  some  micas,  water  appears  to  enter  in 
the  same  way,  the  origuial  proportioiis  of  the  constituents  beinff  unchanged  The  miea 
as  crystallixed  was  probably  anhydrous,  thouj^  now  hydrous,  (and  perhaps  brittle  asaoon- 
sequence) ;  and  any  speculatiaiiB  tberelbre,  or  assumptions  made  without  taking  this  point 
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Again,  certain  compounds  seem  to  authorise  us  in  assuming 
that  alumina  and  silica  may  replace  one  another ;  while,  at  the  same 
time,  some  of  the  most  distinguished  chemists  of  the  day  urge  the 
claims  of  a  system  in  which  alumina  and  all  related  peroxyds  re- 
place the  protoxyds  according  to  a  certain  ratio.  While  such  im- 
portant points  remain  in  discussion,  it  is  evident  that  we  are  still 
far  from  knowing  the  whole  truth,  and  the  following  classification 
must  partake  of  the  ignorance.  In  deciding  to  separate  the  salts 
of  protoxyds  and  peroxyds,  where  distinct,  we  have  chosen  one 
of  two  doubtful  courses. 

At  times,  when  without  isomorphism  to  aid,  we  have  sought  to 
place  species  together  which  appeared  to  be  closest  in  chemical 
and  physical  relations,  these  two  points  being  considered  together. 
But  in  numerous  instances  much  remains  to  be  done  before  the 
general  plan  proposed  can  be  carried  out.  The  hydrous  silicates 
are  among  those  that  are  with  difficulty  arranged  in  groups. 

The  basis  of  the  classification  is  presented  in  the  arrangement  of 
the  elements,  on  page  152,  which  we  here  repeat,  (inverting  it  how- 
ever), that  the  key  to  the  system  may  be  at  hand  for  comparison. 

1.  a.  Hydrogen. 

b.  Gold,  IMatinum,  Palladium,Rhodium,  Ruthenium. 

c.  Silver,  Mercury,  Copper,  Sodium,  Potassium,  Lithium. 

d.  Lead,  Bafvum,  Strontium,  Calcium,  Magnesium,  Zinc, 
Cadmium  ; — ^Nickel,  Cobalt,  Manganese,  Iron,  Chromium,  Alumin- 
nium ; — Glucinum ; — Zirconium,  Norium ; — Yttrium,  Erbium,  Ter- 
bium, Didymium,  Lanthanum,  Cerium. 

2.  Uranium  ;— Columbium,  Niobium,  Pelopium ; — Tin,  Titan- 
ium;— Tungsten,  Molybdenum. 

3.  Iridium,  Osmium,  Vanadium,  Tellurium  ;  Bismuth,  Antimony, 
Arsenic,  Phosphorus ; — Nitrogen. 

4.  Carbon,  Silicium,  Boron. 

5.  Oxygen ; — Sulphur,  Selenium ; — Fluorine,  Chlorine,  Bromine, 
Iodine. 

In  our  classification  we  keep  in  view  in  general  the  order  of  the 
elements  here  given.     The  above  is  not  intended  as  a  lineal  order 

into  view,  must  be  erroneous.  There  are  many  species  that  admit  of  a  similar  change, 
and  it  is  a  question  to  be  settled  by  proof,  and  not  assertion,  whether  the  water  is  ori- 
ginal with  tne  species  and  at  the  basis  of  its  form  and  structure,  or  whether  of  subee- 
quent  introduction.  The  facts  with  regard  to  iolite  are  illustrations  of  a  general  prin- 
ciple of  wide  importance,  and  they  show  that  the  mere  presence  of  water,  eyen  a  large 
percentage,  is  no  proof  that  it  belonged  to  the  original  compound,  eyen  though  that  hy- 
drouB  character  may  pervade  the  same  mineral  oyer  considerable  areas.  A  hydrous 
feldspar,  or  mica,  therefore,  is  not  to  be  recciyed  as  a  hydrous  species  originaily^  with- 
out evidence  sufficient  to  remove  doubt,  obtained  by  special  investigation.  Such  hy- 
drous minerals  are  promising  to  become  numerous,  and  unless  then*  titles  are  fully 
tested,  they  will  soon  prove  to  be  a  burden  to  the  science.  Mineralogy  has  already  re- 
ceived nine  or  ten  mete*,  thus  made  out  of  iolite,  (see  pages  293, 294 — and  iberite,  page 
*295,  should  probably  be  added) ;  but  in  this  case,  happily ,  the  derivatiye  chBTiiiet4H»  has 
been  detected. 
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of  affinities,  for  such  is  not  nature.  Group  2  affiliates  more  strong- 
ly with  4,  through  titanium  and  silicium,  than  with  8  throu^ 
molybdenum  and  vanadium;  while  group  8  appears  to  affiliate 
with  group  5,  through  arsenic  and  sulphur.  The  affinities  in  na- 
ture are  by  complicated  reticulations,  and  not  simple  straight  lines. 

The  prominent  divisions  adopted  in  the  proposed  classification, 
are  as  follows : 

I.  The  Elements  occurring  native. 

IL  Combinations  of  the  elements  with  Tellurium,  Antimony, 
Arsenic,  Sulphur,  Selenium. 

III.  Combinations  with  Oxygen.* 

IV.  Combinations  with  Fluorine,  Chlorine,  Bromine,  Iodine. 

V.  Combinations  of  bases  with  acids  of  metals  of  group  2,  form- 
ing Titanates,  Columbates,  Niobates,  Pelopates,  Tungstates,  Mo- 
lybdates. 

YI.  Combinations  of  bases  with  acids  of  metals  of  group  3,  form- 
ins  Vanadates,  Antimonates,  Arsenates,  Phosphates,  Nitrates. 

VII.  Combinations  of  bases  with  oxygen  acids  of  sulphur,  and 
selenium,  forming  Sulphates  and  Selenates. 

VIII.  Combinations  of  bases  with  carbonic  acid,  forming  Car- 
bonates. 

IX.  Combinations  of  bases  with  boracic  acid,  forming  Borates. 

X.  Combinations  of  bases  with  silica,  or  Silicates. 

XI.  Organic  compounds,  as  the  Resins. 

The  species  of  the  same  group  are  related  in  crystallization  and 
chemical  constitution,  and  are  properly  isomorphs.  The  system  of 
crystallization  is  pointed  out  in  each  case  by  Roman  numerals,  as 
follows  : 

I.  Monometric  System.  IV.  Monoclinic  System. 

II.  Dimetric  System.  V.  Triclinic  System. 

III.  Trimetric  System.  VI.  Hexagonal  System. 

The  various  cases  of  dimorphism  and  trimorphism  among  the 
species  are  also  apparent,  from  the  nature  of  the  arrangement,  as 
will  be  observed  without  explanation. f  As  an  example,  we  men- 
tion,— the  Galena  Group,  Copper  Glance  Group,  and  Greenockite 
Group,  on  page  569,  constitute  an  instance  of  trimorphism,  the  fir»t 
having  a  monometric,  the  second  a  trimetric,  and  the  third  a  hex- 
agonal  form. 

After  the  name  of  each  species  we  have  given  the  page  on  which 
it  is  described  in  the  foregoing  part  of  this  Treatise. 


*  The  ozyds  hare  close  relatuma  to  the  snlphurets.  Bnt  the  aifinitj  of  the  snlphurets 
to  the  aneniurets  among  minerals  Ib  so  great  and  of  such  interest,  tfaiat  we  have  placed 
the  oxyds  in  a  separate  division.  In  an  arrangement  on  jpaper,  which  is  necessarily 
linear,  and  therefore  not  altogether  natural,  many  of  the  affinities  most  be  left  undis- 
played,  or  be  exhibited  by  mwing  oat  the  ffronps  into  parallel  series. 

j  When  the  connectkn  of  a  tpeoiea  with  uie  group  to  whidi  it  ie  sttacfaed  is  doobtftal, 
owing  to  the  crystalliiie  farm  ol^the  speoiM  b^g  unknown,  the  name  is  preoeded  by  a 
bracket    The  bracket  is  used  in  the  same  manner  on  page  44IS. 
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CLASSinCATION  OF  MINERALS. 


I.  NATIVE  ELEMENTS. 


1.  GoldGeoup. 


%  SaTiB  Group. 


8.  IbonGaoup. 


4.  Tin  Group. 

6.  ARSXsao  Group. 


6.  StLPBCR  Group. 


7.  Oarrok  Group. 


Gold,  549. 
Platinum,  546. 
Palladium,  648. 
Ruthenium,  549. 
Rhodium,  550. 

Silver,  584. 
Mercury,  581. 
Amalgam,  582. 
Copper,  507. 

Iron,  428. 
Nickel,  428. 
Lead,  487. 

Tin,  884. 
Titanium,  886. 

Arsenic,  419. 
Antimony,  415. 
Bismuth,  411. 
Tellurium,  411. 
Iridoemine,  547. 
Platiniridium,  548. 

Sulphur,  183. 

Sulphurine,  (Monoclinlc  Sulphur),  188. 

Selenium,  184. 

Diamond,  175. 
Graphite,  180. 
Mineral  Coal,  177. 


II.  COMBINATIONS  WITH  ELEMENTS   OF  THE   SULPHUR 

OR  ARSENIC  SERIES. 


1.  Simple  Sulphurets,  Arseniurets,  ^. 

1.  AuROTKLLURin  Gr. — ^HL  Aurotdlinite,  554. 

Graphic  Tdlurinm,  554. 


CHIIUCAI*  GLASBIFIOATION« 


569 


2.  Galkn A  Qe.— L  Qalena,  488. 

Cuproplombite,  490. 
Erubescite,  610. 
Manganblende,  455. 
Blende,  479. 
[Syepoorite,  469. 
Silyer  Glance,  536. 
Clausthalite,  490. 
Naumannite,  537. 
Rionite,  481. 

8.  Copper  Glance  Gr.— IIL  Copper  Glance,  608. 

Stromeyerite,  587. 
Eucairite,  537. 
Bcrzelianlte,  509. 


Pba 

(Pb,€u)S. 

(€u,  Fe)  S. 

MnS. 

ZnS. 

CoS. 

AgS. 

PbSe. 

AgSa 

ZnSe(?) 

6uS. 

( Ag,  €u)  S. 

(€u,  Ag)  8e. 

€uSe. 


A.  Sulphur  Series* 

4A.  Geeenocette  Ge.— VI. 

Greenockite,  480.  Cd  S. 

MiUerite,  469.  Ni  S. 

Cinnabar,  582.  Hg  S. 

[Onofritc,  534.  Hg  (S,  Se). 

Magnetic  Pyrites,  427.    Fe  S  (or  Fe'S'). 

5  A.  PYBrTES  Ge, — I.,  hemihedraL 
Pyrites,  424.  Fe  S«. 

Haucrite,  456.  Mn  S\ 


6 A.  Maecasite  Ge. — III. 

Marcasite,  425.  Fe  S'. 

[Covelline,  510.  €uS«. 


B.  Arsenic  Series, 

4R  CoppEE  NicESL  Ge. — VL 
Copper  Nickel,  469.        Ni"  As. 
Breithauptite,  470.  Ni"  Sb. 

[Kaneite,  456.  Mn"  As. 


5B.  Smaltine  Gr. — L 

Smaltine,  470.  Co  As. 

Rammelsbergite,  471.  Ni  As. 

Altaite,  491.  PbTe. 

Hedsite,  536.  AglTe. 
6B.  Leucoptbite  Ge. — IIL 

Chloonthite,  471.  NiAs. 

Leucopyrite,  428.  Fe  As. 


7.  COBALTINE  Gr. — L 


8.  MispicKEL  Gr. — III. 

9.  LiNNiKrrE  Gr. — I. 


Cobaltine,  472. 
Nickel  Glance,  472. 
Ullmannite,  473. 

Mispickel,  42S. 
Glaucodot,  474. 

Linnaeite,  474. 


CoS"+Co  Ap. 

Ni  S"+Ni  As. 
NiS"-fNi(Sb,A8). 

FeS'-fFeAs. 
(Co,Fe)S"+(Co,Fe)A8. 

Co  S+Co"  S". 


[Bismuth  Nickel,  475,  and  Appendix. 


*The  corresponding  groups  in  the  sulphur  and  arsenic  series,  here  presented  in 
parallel  columns,  are  approximately  similar  in  crystallization.  See  remarks  towards 
bottom  of  page  467.  Ni"  As  becomes  Ni  As  (corresponding  to  Cd  As)  if  the  atomic 
weight  of  arsenic  is  halved,  as  adopted  in  the  Berzelian  tables :  so  Co  As  becomes  Co  As", 
and  CoS'+Co  As  becomes  Co  S'+Co  As',  or  Co  (S,  As)".  Frankenbeim  makes  thus  the 
Pyrites,  Smaltine,  and  Oobeltine  groups  isomorphoua ;  and  so  also  the  Marcasite, 
Leucopyrite,  and  Mispickel  groups. 
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la  Vmrmnm  Oil— H.  Kagyagite,  411. 

11.  OoFnm.  PnmB  Qb.— IL  Copper  ^jiHtm,  011. 

1%  DoiOTEiTB  Ob.  Domeykite,  518. 

It.  SnTTmuDin  Oew— L  Skatteradite,  474. 

14.  Aktol  SfLVB  Orn-^m.  Antimoiiial  SQyw,  MB. 

16.  PLAOODora  Gb.— lY.  PUoodiDe,  475. 


(€Q,F©)»g*. 

^'Ab*. 
Co^Ab». 
Ag»Sb. 
Ki^Ab 


S.  Elements  of  the  Sulphur  and  Arsenic  Groups  with  one  another. 


1.  MoLTBDsnn  Gb^ — ^VL 
%  Rbalbab  Gb.— IV. 
t.  OBPDfBifT  Ob.— IIL 


Molybdenite,  S89. 

RealgBT,  420. 

Orpimeot,  420. 
Antimooy  Glance,  417. 
BiBmnthme,  412. 

4  Abb  Aimifoinr  Ga.— VI  Arsenical  Antimony,  419. 

5.  SaBBBOBBam  Gb.  Scfareibersite,  480. 


MoS*. 

AbS*. 

AaS*. 
SbS*. 
BiS». 

SbAa". 

Fhoeplmretof  iroo  B  nkM. 


8.  Compound  Sulphurets,  Arseniurets,  4^. 


1.  SiBBHBBBGiTB  Gb. — ^III     Stembergite,  589. 

S.  MiABGTBiTE  Gb. — IV.        MiBi^gyiite,  589. 

[Fleidble  Silver  Ore,  689 

8.  WoLrasBBGiTB  Gb.-— in    Wolfsbeigite,  615. 

[Berthierite,  418,  (in  part). 


4  ZuiBBWATB  Gb. — VL 
5.  Red  Silyxb  Gb.— VL 


6.  BouBNONmc  Gb. — IlL 


7.  Jamesoicitb  Gb. — in. 


Zinkenite,  491. 

Pyrargyrite,  640, 
Froustite,  541. 
XanthokoD,  643. 

Boumonite,  616. 
Adculite,  414. 
Freialebenite,  541. 
Wolchite,  515. 
Boulangerite,  493. 
Stephanite,  542. 

Jamesonite,  498. 


8.  Hetebomobphitb  Gb.  Illt  Heteromorphite,  492. 

Eobellite,  495. 


9.  DuFBBNOTarrB  Gb. — L 

10.  Fahlebx  Gb.— L 

11.  OBOCwnran  Gb.— IIL 


Dufrenoyaite,  492. 
[Steinmannite,  495. 

Gray  Copper,  518. 
Tennantite,  515. 

Oeoflroiute,494 


IS.  P0LTBA8ITB  Gbw— VL         FdybiBtte,  542. 


AgS+2Fe»8'. 
AgS+SbS*. 

eus+sbs*. 

FeS+SbS*. 

Pb  S+Sb  &\ 

8  Ag  S+Sb  S*, 
SAgS+AsS*. 

8  (€u,  Pb)  S-fSb  S* 
8  (eu,  Pb)  S+Bi  S*. 
(?)8(Pb,Ag)S+SbS» 

8PbS+SbS*. 
6  Ag  S+Sb  S*. 

8PbS+2SbS*, 

2PbS+SbS*. 

2(Pb,Fe)S+(Sb,Bi)8«. 

2PbS+AsS». 

4RS+(Sb,A8)S\ 
4E8-HA8S'. 

or6PbS+(8b,AB)S'. 
9(Ag,ett)8+(8^AB)B^ 
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It.  PLAOiowm  Ge.— IV. 
14  TrauLDyMiTB  Ge.— VL 


15.  Tnr  PrEim  Ge.— L 
Unarranged  Species, 


Plagiooito,  494. 

Tetradymite,  414. 
Boniite,  415. 
Pilsenite,  415. 

Tin  Pyrites,  886. 

Oapreoos  Bitmath,  414. 
Bismuth  Silver,  648. 
Irite,548. 

III.  OXYDS. 


4PbS+8SbS» 

«BiTe«+Bi{8,ae)». 

BiS*+8BiTe. 

4BiTe«+Bi8«. 

2RS+S&S'. 

€aS+BiSf 

OxjdBof  Ir,0t,Fe^0r. 


1.  Oxyds  of  the  Elements  of  Group  I. 


1.  Peeiolasx  Ge. — ^I. 


S.  Red  Zino  Ge.— VL 


8.  OoEUNDUif  Ge. — VL 


4.  Beauntte  Ge. — IL 

6.  Ohetsobketl  Ge. — IIL 

6.  Spinxl  Ge. — L 


*l.  Hausmannitk  Ge. — IIL 

8.  Cekdneeite  Ge. — IV. 

9.  Tknoettb  Ge. — VL 

10.  Melaoomite  Gew — L 

11.  Pteolusite  Ge. — ffl. 

12.  MixiUM  Ge.— m. 


a.  Anhydrous, 

Peridase,  200. 

Red  Copper  Ore,  517. 

[Plumbic  Ochre,  496. 

Chalcotrichite,  517. 
Red  Zinc  Ore,  481. 

Corundum,  222. 
SpeculET  Iron,  480. 
nmenite,  482. 
Chromic  Odire,  422. 

Braunite,  458. 

Chrysoberyl,  876. 

Spinel,  370. 

Magnesian, 

Fleonaste, 

Automolite, 

Herdnite, 

Chlorospinel, 

Djsluite, 

Ereittonite, 

Sapphirine, 

Magnetite,  484. 

Franklinite,  486. 

Chromic  Iron,  486. 

Hausmannite,  457. 

Crednerite,  460. 

Tenorite,  518. 
Plattnerite,  496. 

Mdaconite,  618. 

Pyrdoihe,  467. 

lOnimii,  496. 


MgO. 
€uO. 
PbO. 

€uO. 
ZnO. 

& 
9e. 

(J^e,fi). 
^. 

Sn. 

(Se,^)— ffieSl 

(ag,Ca,l5'e,Zn)XL 
%^ 

(%  15'e)  XL 

2nSL 

l^eSL 

ag(Xl,Pe). 

(2n,  iin)  (M,  9e). 

(2n,  te)  (Si,  Pe). 

(i&g,  fe)  XL 

J?'ePe. 

(iSja,  fe,  2n)  (Pe,  IId). 

(ag.^e)(^r,il). 

(fia,  Cu)*  »n«. 

€uO«. 
PbO«. 

i^0». 

MnO". 

IV  Pb. 
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1.  DiASPoax  Ge. — in.  DiaBpore»  228,  and  Appendix.  Si  tL 


Gothite,  487. 

PetL 

Manganite,  469. 

3cn  "t 

2.   GlBBSTTB  Gr. 

Gibbsite,  224. 

5lfi». 

Bog  Ore,  (in  part),  48fl 

Pefi*. 

S.  Bedcite  Ge. 

Brucite,  200. 

Agfl. 

4.  VouuncEiTE  Gr. 

Volknerite,  201. 

eAgfiM-iitr* 

5.  LnfONiTE  Gr. 

Limonite,  436. 

Pe«fi». 

6.    PsiLOMELAXE  Or. 

Psilomelane,  469. 

Wad,  461. 

Earthy  Cobalt,  461. 

It]an»-i-fl(or2^ 

Cupreous  .Manganese, 

461. 

2.  Oxydsof 

'  the  Elements  of  Groups  II,  III. 

1.   MOLTBDIC  OcHRK  Gr. 

Molybdic  Ochre,  890. 

fio. 

Tungstic  Ochre,  890. 

a.  • 

w. 

Uranic  Ochre,  407. 

^. 

2.  Pitchblende  Ge. 

Pitchblende,  407. 

tJ^. 

8.  White  Axtim.  Gr. — 111. 

White  Antimony,  416. 

Sb. 

4.  Arsbnite  Gr. — I. 

Axsenous  Acid,  419. 

is. 

[Bismuth  Ochre,  412. 

Bl 

5.  Cervaktite  Gr. 

Cervantitc,  417. 

SbO^. 

6.  Red  Antimony  Ge.— IV  ?  Red  Antimony,  417. 

Sb  (0,  S)». 

1.  Tin  Ore  Gr.— II. 

Tin  Ore,  885. 

Sn. 

RutUe,  887. 

TL 

[Telluric  Ochre,  411. 

Te. 

8.  Brookite  Gr. — III. 

Brookite,  888. 

Ti. 

9.  Anatase  Gr. — IIL 

Ajiatase,  889. 

Ti. 

,0.  Stibutx  Gr. 

StibUte,  417. 

SbO*-fH. 

8.  Oxyds 

of  the  Elements  i 

if  Group  IV. 

1.  Caebonio  Acid  Ge. 

Carbonic  Acid,  181. 

<5. 

2.  Quaetz  Ge. 

Quartz,  289. 

SI 

8.  Opal  Gr. 

Opal,  245. 

Sifl-. 

Randanite,  246. 

Sifl«. 

4.  Sarsoun  Gr. 

Sassolin,  181. 

Bfl». 

4.  Oxyds  of  the  Elements 

of  Grroup  V. 

1.  SuLPHUEio  AaD  Gb. 

Sulphuric  Add,  188. 

Sft. 

2.  SuLFBUKOini  Aci9  Ok. 

Sulpfaoroas  Add,  184. 

Sfl-. 

CHSMIOAL   OLABSIFIOATIOir. 
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IV.  FLUORIDS,  CHLORIDS,  BROMIDS,  lODIDS. 
1.  Simple  or  compound  Fluorids,  Chlorids,  Bromids,  or  Iodid$. 


1. 

Rook  Salt  Gr. — L 

Fluor  Spar,  216. 

CaF. 

Yttrocerite,  288. 

(Ca,  Ce,  Y)  F. 

Rock  Salt,  191. 

NaOL 

Sjlvine,  191. 

KOL 

Sal  Ammoniac,  185. 

{NH*)CL 

Horn  saver,  544. 

AgCL 

Bromic  Silver,  545. 

AgBr. 

[Iodic  SUver.  544. 

AglorAgP. 

Embolite,  545. 

Ag(Cl,Br). 

2. 

COTUMNITS  0&. 

Cotunnite,  496. 

PbCL 

8. 

Calomel  Gr, — IL 

Native  Calomel,  688. 

Hg«OL 

[Coccinite,  534. 

HgandL 

4. 

Crtolitb  Gr. — IIL 

Cryolite,  288. 

3NaF-f-Al»F«. 

Chiolite,  288. 

8NaF+2Al"F» 

Chodneffite,  234. 

2  Na  F+ Al*  F*. 

[Fluellite,  234. 

2.  Fluorids  or  Chlorids  with 

Oxyds, 

1. 

Mrndipitk  Gr. — IIL 

Mendipite,  496. 

Pb01-f2FbO. 

2. 

Pkrctltte  Gr. — I. 

Percylite,  497. 

8. 

Fluockrine  Gr. — L 

Fluocerine,  287. 

Ce«F»+8€eft 

4. 

Fluocerite  Gr. — VL 

Fluocerite,  287. 

5. 

Atacamite  Gr. — III. 

Atacamite,  518. 

Cu01+8CuO+ 

V.    TITANATES,  COLUMBATES,  TUNGSTATES,  MOLYB- 

DATES. 

1.  Proper  Titanates,  Columbates,  4^. 

1.  Pyrochlore  Gr. — L 


2.  Pyrrhite  Gr. — I. 
8.  Columbite  Gr. — IIL 


PeroYskite,  890. 
Pyrochlore,  897. 
Microlite,  398. 

Pyrrhite,  897. 

Columbite,  401. 

Yttro-columbite,  899. 
Ferrotantalite,  402. 
Polymignite,  896. 
Mengite,  896. 
£ia€Btte,400. 
Polycraae,  400. 


CaTL 

(Oa,  Th,  Ce)*  Ta. 

OaTaf 

ZrTa? 

l&*(Ta,  ITi,Pe)*. 

Y'Ta. 

It  (Ta,  JTi,  Pe). 
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ounueAi.  eLAmuiotimm, 


iStdi jnite,  SM. 
SMHiikita,  40S. 

Wolfriiii,40S. 

{te,tm)W. 

4.  VkMOMRR  Qb.— n. 

SdMdile,  406. 

SdiedetiDe,  40«. 
Wolfenite,  40«. 

(Y,CcyTk 

CbW. 

thW. 
l^bSoi 

2.  SilkO'TUanatet  or  Silico^Columbates, 

1.  SPHxn  Om.— rV. 

Spbeoe,  89L 

Ca«3i»Ti*. 

S.  WdHi.niiTB  Ob. 

Wohlerite,  894. 
KiikoUte,  895. 

a*Tari-10(]Sfa,Ca)«3i. 

8.  Kblhauitk  Oe. 

KeilhaiiUe,  898. 

8Ca*Si+»5i+Yl^. 

4.  (Ebotkditk  QfL—lL 

O^rstedite,  398. 
Azorite,  896. 

5.  ScHOELOMin  Ge. — VL 

Schorlomite,  394. 

2I&*3?+8»»Tl 

6.  WAEwraoTE  Oe.— IV. 

Warwiddte,  898. 

85i,5Tilllt,2i^6fi. 

7.   MOSAITDEITE  Ok. 

Moeandrite,  888. 

VI.    PHOSPHATES,  ARSENATES.  ANTIMONATES,  VANA- 

DATES,  CHROMATES. 


1.  Ceoooibitb  Oe.-~IV. 

2.  MoHAzm  Oe. — IV. 


1.  Anhydrous  Species. 

Croooisite,  604.  Pb  Cr. 

Mooazite,  236.  (Ce,  ta»  th)*  1^. 

Wagnerite,  216.  Sg*  P+Mg  F. 

Magnesian  Pharmaoolite,  220.  (Ca,]fi[g,]ii[n)'^ 


8.  TmiFHTUirx  Oe. — IIL 
4.  Xxnonxx  Oe. — IL 

6.  Apatite  Oe. — VL 


Triphjline,  448. 

Xenotime,  237. 
Gryptolite,  286. 

Apatite,  214. 
Talc  Apatite,  216. 
Pjroinorphite.  602. 
Mimetene,  608. 
Hedyphane,  603. 


(^c,  An,  Li)*  P. 

(La,Ce)»P. 

8Ca«P+Ca(Cl,F). 

3(Ca,%)*!P+Ca(Cl,F). 

sl^b'P+PbCCl.P). 

Sl^b'ls+PbCL 

3  (l»b,Ca)*l8-KFb,Ca)CL 

3f*b*V+PbCL 


Vanadinite,  603. 

Zwieselite,  466  and  Appen-j  Fucbs,  3(l^e,fin)' f +FeF. 
dix,  I  Ramm.,  te*  P+Fe  F. 

C  lIiLAHOOHEOirB  OEd — IIL    MelaDochroite,  605.  Ph*  Cr*. 

VAuauELDriTE  Oe.— I V.       Vauquclinite,  606.  Cu'  0r*+2  Pb*  Cr*. 

Tkmn  GE^m.  TriplHe,  466.  (ISLq,  tey  P. 

Ukmmm^  tp$cU$,  Vanadate  of  Loftd  and  Oc^yper, 

680.  Ou«V+n)«V. 


■^, 
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7.  Ambltoohir  Ob. — IIL 


a  Roiomni  Ge.— n. 

9.  Nmx  Gb.— in. 
10.  KrnumnB  Ge.— VL 


Ambl  jgonite,  29% 
[Herderite,  382. 
[ChUdrenite,  288. 

Romeine,  416.  Ca«  Sb*. 

[AntuDonite  of  Mercorj,  584.  fig  and  Sh. 

Nitre,  189.  ft  ft. 

Soda  Nitre,  (Nitratine),  190.  JiTa  A. 

2.  Hydrous  Species, 


1.  Yitiaihtb  Gb^— IV. 


2.  BixunxBiTB  Gb. 

8.  Pbabmaooutx  Gb. — IV. 

4.  HAIDDfOBBITE  Gb^ — HL 

6.  Hopbitb  Gb.— IIL 

6.  SfBUViTE  Gb. — ^IIL 

7.  OLnrBwmt  Gb. — IIL 


8.  Euchboitb  Gb. — IIL 

9.  GoTPKB  Mica  Gb.— VL 


Aphansutb  Gb. — IV. 


Unarranged  specu*. 


10.  VoLBOBTHm  Ob.— VL 


a.  Baltt  of  protoxydM, 

Viyianite,  449. 
Cobalt  Bloom,  477. 
Nickel  Green,  478. 
Symplesite,  454. 
Kottigite,  487. 

Bleinierite,  606. 

Fharmacolite,  219. 

Haidingerite,  220. 

Hopeite,  484. 

Stmyite,  186. 
[Steroorite,  186. 

Oliyenite,  626. 
Libethenite,  626. 
Cooichalcite,  627. 

Enchroite,  627. 

Copper  Mica,  629,  Cheneviz, 

Damour, 
Hermann, 

Aphanesite,  628. 
PhoephorochalGite(in  part),624. 

Pbo8phorochalcite(in  part),524 

PraaiDe,626. 

Erinite,  628. 

EhUte,  626.  j 

Tagilite,  626. 
Comwallite,  628. 
Tyrolite,  527. 
Thrombolite,  524. 
Lirooonite,  580. 

Volborthite,  680,  Ut  tbt. 

2d 


*e*  P+8  fl. 

Co»l8+8fl. 

^i*  l8+8  fi. 

f'e,  is,  Aq. 

(2n,0o,Si)*l«+8fi. 

l^b*3b+4fi. 

Ca'l«+6fi. 

Ca'l«+4fi. 

2n,!P,fil 

(NH*0+ftg)P+4fl. 
(NH*0+*a)P+9fi. 

Cu*(l«,!P)+fi. 

Cu*1?+fl. 

(Cu,  Ca)*  (P,  IsH-fi. 

eu«2»+7fi: 

eu»l»+12fl. 

Cu*  1)8+12  fi. 

Cu»2»+28H. 

Cu»  Ib+S  fi. 
Cu»P+8fl. 

6u»  !P+2i  fl. 

Cu*  P+2  fl. 

Cu»  1b+2  fl. 

&i»P+8fi. 
Cu*  P+2  fi. 

Cu*!P+8fi: 

Cu»  l8-f-6  fi. 

eu»XH-iofl+6aC' 

Cu'P«+6fl. 

25  611,5  21,6  (2%]^),  75  fi. 

5eii*V+2Ck*V+7fi. 

8CQ*V+2&*V+5fl. 
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11.  VRaocAixnTB  Or. 

Nitrocaldte,  204. 
Nitromagnesite,  204. 

b.  Salts  of  peroxyds. 

1.  SOORODITK  Ur. — IIL 

Scorodite,  451. 

PelB+4fi. 

2.  TURQUOIS  Gr. 

Torquois,  229. 
[Fischerite,  230. 

8.  Wavkllite  Gr. — III. 

Wavellite,  281. 
Cacoxene,  231. 

5l*P*+18fl+iAlF«. 
(Pe,Xl)*P«+18fi-H  A1F». 

Unarranged  phosphates  of  protoxyds  of  Iron. 

Caxphosiderite,  452. 
Dufrenite,  450. 
Delvauxene,  451. 

Pe«P+2i& 
Pe»P+24flr(or  18fi)L 

4.  OuBR  Orr  Gr, — L 

6.  Alluaudite  Gr. — IIL  t 

6.  Lazulite  Gr. — IV. 

7.   AlMKinoSIDKRiTE  Gr. 

8.  UrantteGr. 

9.  PLVHBORisnaTE  Or. 


PBeudotriplite(al*dtripbyline),  451. 

€.  Salts  of  protozyds  and  peroxyds. 

Cube  Ore,  453.  ^e*  Is-^Pe*  Xb*+  18  fl. 


Alluaudlte,  453. 

Lasulite,  229. 

Arseniosiderite,  452. 

Unmite,  409. 
Chalcolite,  409. 


Plumboresimte,  506. 

Unarranged  phosphates  or  arsenates  of  peroxyds  and  protoxyds. 

Heterosite,  (alter'd  triphjline),  449. 
Hureaulite,  466,  "        «* 

d.  Arsenate  and  sulphate. 


2l&*P+5l*P'+6fl. 

ea»l8+4Fe"lB+16ft. 

Ca«P4-^*f+16ft. 
Cu«P+C*!P+16fi. 

I»b'f+6iim 


1.  PiTTiuiTK  Gr. 

Pitticite,458. 

Fe»  As^-\-l 

Diadochite,  454. 

Pe»P»-|-2; 

VII. 

SULPHATES— SELENATES. 

1.   Anhydrous, 

1.  Barttrs  Gr.— III. 

Heavy  Spar,  194. 

Has. 

Celesiioe,  196. 

SrS. 

Anglesite,  499. 

l>bS. 

Anhydrite,  202. 

6aS.     • 

Thenardite,  189. 

]fra§. 

AphtliitaUte,  187. 

i^S. 

S.  DRnn.m  Gr.— VI. 

DreeUte,  196. 

(<:3a,6a)a 

S.  OLAUBIRffB  Or.— IV. 

OUmberite,  189. 

(Ck,  ]$fa)5. 

4  SiLSKAn  or  Lead.— 504. 

OHBMICAL   CLASSIFICATION. 
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1.  Gtfbum  Group. — IV. 


8.  MASOAoifiifi  Ob.— -in. 

S.   POLTHAUTX  Gb. — UL 

4k  LowsTTE  Gb. 

5.  YiibiolGb. — V. 

6.  Gopfx&asGb. — rv. 


7.  Glauber  Salt  Gr. — lY. 

8.  Brochantitr  Gr. — UL 

9.  Ldtarite  Gr. — ^IV. 

1.  Webstxrets  Gr. 

2*  OoQuncBiTE  Gr.  — VL 


8.  AxuifOGEN  Gr. 


2.  Hydrous. 

a.  SalU  of  protoxytb. 

Gypsum,  201. 
[Ezanthalose,  188. 
[Astrakaniie,  188. 

Mascagnine,  186. 

Poljbalite,  187. 

Loweite,  Appendix. 
Bloedite,  188. 

Blue  Vitriol,  522. 

Copperas,  446. 
White  Vitriol,  486. 
Cobalt  Vitriol,  476. 
Nickel  Vitriol 
Epsomite,  203. 
Johaimite,  408. 

Glauber  Salt,  188. 

Brocbantite,  623. 

Linarite,  600. 

b.  Salts  of  peroxyda. 

Webeterite,  227. 
[Pissophane,  228. 

Coquimbite,  447. 

[Oopiapite,  448. 

[Pittizite,  448. 
[Fibroferrite,  448. 
[ApateUte,  448. 

Alunogen,  224. 


1 


Ca3+2lt 
*aB+2ft. 
(]S[g,]Sra)g+2A. 

(NH*0)B+A 

(S;%Ca)S+|fi. 

2(]^a,]ii[g)S+2i& 

CuS+6fi. 

*eg+7a. 

2nS+7A 
Co3+7S. 

]SlgS+7ft. 
XT,  3  and  & 

Sa3+10fl. 

CuB+sCufl. 

^3+CuA 
£l3+9^ 

Peg«+9n. 

Pc«S»+18^ 
PeB*4-10ifl. 

Pe*S+6fl. 

Pc«S»+18fi. 
Pe«S»+lifi. 

il3«+18fi. 


4.  Aluivite  Gr. 
6.  Alum  Gr. — L 


c.  8alt8  of  protoxyds  and  peroxyds. 

Alunite,  228.  t.  5+8  il  5+6  It. 


6.    P0TA8HKX>FrERAB  Gr. 


7.  BoTRTooEN  Gr.  —IV. 


Potaah  Almn,  225. 

t5+a^ig'+24ii. 

Soda  Alum,  226. 

^'a5+Xl5«+24fl. 

Magneftia  Alum,  226. 

figg+;^i§«4.24fi. 

Iron  Alum,  226. 

^e§+*l5«+24tf. 

Manganesian  Alum,  226. 

Tfrn3+afcl5»+24fi. 

Ammonia  Alum,  227. 

(NH*0)S+*l5»+24lL 

Voltaite,  226. 

fi5+|fi5'+4fl. 

Potash  Copperas,  447. 

t3+Pe3+9fi. 

Soda  Copperas,  447. 

SraB+PeB+9tt 

Botryogai,  448. 

J'e»BM-8J^eBM-8efi. 
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S.  liimoifXR  Gb. 

LettMinHe,  68S. 

(Oiifi+sOafi)+<SlS+ 

9fi> 

9.  MxDinnnGB. 

Mwyidito^  4ia 
d.  SulpkaUhc&rhontimt 

Ck54«B+i6A. 

1.  liAVAmnTB  Om.— IT. 

Lanarkite,  601. 

ft)B+ftft 

LeadhillHe,  601. 

/n)B+8i>ba 

[Salphato^mrb.  BwytiK  197. 

&tB+9>fta 

S.  OiLBKmm  Gm.— ILL 

Caledooite,  60a 

e.  Sulphato-chloridt. 

th^tmd()a<X 

1.  (kmELLOE  Qe^— YL 

Coimellite,  628. 

VIII.  CARBONATES. 
1.  Anhydrous. 

SnlphatoHihktid tf  <)ttt 

1.  Oaloitb  Gm.-*VL 

Cfildte,  206. 

OaO. 

Mj^nente,  2ia 

figC 

Dolomite,  810. 

osfe.6a)e. 

-kgC+tkC. 

2figO+8  0bC. 

figC+2CaC. 

fi;gC+8Ca  C,  (Gnrhofiaii). 

figO+6CaA 

8figC+CaC.(Conite). 

eaC+(Ag.l'e)<5,(AiiV«r- 

CaC+(fig,:^e,(5o)0.  [ite). 

Breunnerite,  212. 

(fi^.^e,fin)C. 

lOfigC+^eC. 

8fi^0+*ea 

6  fig  G+te  C. 

figC+^eO. 

2fig<3+^eC. 

Spathic  Iron,  444. 

fed 

2  ^e  C+fig  0. 

3  ]^e  C+2  fin  0^  (Oligoa) 

4  *e  C+*n  C. 

Diallogite,  466. 

finO. 

Oalamine,  486. 

^0. 

2.  A&EAooNm  Gr,— IIL 

Arragoaite,  208. 

6a  C. 

Witberite,  197. 

fiaft 

Strantianite,  197. 

SrC. 

MaDgaDooaldte,  496. 

(fiii.Ca»fig)0. 

Oerante^498. 

l^bft 

Btomlittt,  198. 

(&t.Oa)0. 
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S.  BAmrKHSALom  Gs^— IV.    Baryto^alcite,  198. 
4  Sburb Ob.  Selbita,64tf. 

ft.  PABBm  Gs.— YL  Puittte,  286. 


1.  TeiEMONAnrrB  Gi«— IIL 
8.  Natboh  Gbw— IV. 

5.  TbonaG&^IV. 

4  GAT-Lussm  Gb.— IV. 
ftb  Lancastebxte  Gr. — IV  f 

6.  Htdbocalcitb  Gb. 

7.  HTDBOMAQXKaiTE  Gb. 


8).  Lamthahitb  Gb. — IL 
9.  Zero  Bloom  Gb. 

10.  Malachtte  Gb. — IV. 


11.  AxuBiTE  Gb.— rV. 

12.  BmcuTiTB  Gb. 
18.  Lddxoir  Gb. 


2.  Hydrous. 

Thermonatrite,  190. 

Natron,  190. 

TroDB,  191. 

Gaj-Lnattte,  191. 

Lancaaterite,  218. 

Hydrocaldte,  212. 

HydromagDeaite,  218. 
Hydrodolomite,  213. 
[Pennite,  214 

Lanthanite,  288. 

Zinc  Bloom,  485. 
[Emerald  Nickel,  476. 

Green  Malachite,  621. 
[Auriohaldte,  486. 
[Buratite,  486,  622. 

Blue  Malachite,  621. 

Biamutite,  418. 

Liebigite,  410. 


8.  ChlorO'CarbofuUes. 


(fia,C:a)0 

AgO. 

8  (Ce,ta)C+2GaF+ftfi*. 


fTaC+H. 

fTaO+lOfiL 

Jra»0»+4fl. 

(Sa,  Ca)  C+2i  fi. 

ififeC+Agm 

CaC+6fi. 

(Ca,fig)*C«+4fl. 

ta»C+8fi. 

2n»C+8lt 
Si«C+6fi. 

20uC+CuA. 
Bi*,  &,  tL\ 


1.  Ck)BZfB0cs  Lkad  Gb^— IL     ConieouB  Lead,  497. 


l^bO+PbCL 


1.  BobaoteGb. — I. 


1.  Hatisinb  Ga. 

2.  Ulkxits  Ga. 

3.  Htubobobacitb  Gb. 

4.  BoBAX  Gb,— IV. 


IX.  BORATES. 
1.  Anhydrous, 

Boradte,  218. 
Khoda&te,  219. 

2.  Hydrous, 

Hayesine,  217. 
Ulezite,  217. 
Hydrobonuate,  218. 
BorBZ,198. 


fig»B*. 


CaB»+6fl. 
6a»B»+SaB«+10fl. 
(ea.Ag)»B»+9fl. 
JTaBM-lOfi. 


onmeAL  OLumwrn/Atmrni 


X.  SILICATES. 


1.  Anhydrous. 

m,  SUieaim  of  piniaitjfd$. 

Ch9paiitle. 
ft:BL 

1.  Ometmliti  Oi.^11L 

ChryKlite,  278. 

l:l.R=Mc,F«. 

SonmiB  Chiysolite,  t1%. 

l:l,BrsCB.l%. 

Iroo  ChryMJite,  878. 

1 : 1,  frsFa. 

FajaUte,  278. 

KnflbeUte,  484. 

l:l,R=Mn,F€. 

Tephroite,  484. 

1:1,  R=UiL 

Fontoite,  277.* 

a.  WlLUXRB  Gb.— YL 

WiUemite,  488. 

1 :  1,  RsZn. 

S.  OADOUiriTB  Gm.— rr. 

Gadalintte,  882. 

1 : 1,  R=Ce,  Y. 

4.  Bouonn  Gb.— Y 1 

Boltonite,  281. 

1 :  If  B=llfl^ 

6.  Auom  Gb.— lY. 

Pjnraxene,  268. 

1 :  2,  R=Ca.  Mg.  Fe. 

WoUBitonite,  266. 

1:2.R=Cb. 

Rhodonite,  462. 

1 :  2,  R=Mn 

Acmite,  271.  B  :  fi  :  8i=l 

:8:9. 

HornbleDde,  272. 

l:2tR=CB»llg.F^ 

[BabingtODite,  276. 

1  :2i. 

Nephrite,  277. 

6:  Edelvomrb  Gb. 

Edelforrite,  266. 

1:8,R=0b. 

Mancinite,  488. 

1  : 8,  R=Zn. 

1.  Talc  Qr. 

Talc,  (Steatite),  251. 

1  :  8,  R=Mg. 

•*    variety. 

1  :  2i. 

M                     U 

1:2!. 

l<                       U 

1  :  2i. 

b.  Silicaiet  of  peroxydi. 

S:SL 

1.  ANDALDgm  Gb. — ^HL 

Andalusite,  317. 

8  :  2,  R=AL 

"        variety. 

4:8. 

2.  KiAxm  Gb.— V. 

Ejanite,  814. 

8:2. 

**    variety. 

6:4. 

Sillimanite,  815. 

3  :  2.  R=A1. 

"        variety. 

6:6. 

I<                           u 

6:4. 

BuchoLdte,  815. 

1  : 1.  R=A.L 

••        variety. 

4:8. 

m                 u 

8:2. 

•  White  ChryMlite,  Wn  MoDticellite,  p.  279,  aooording  to  Scacdii,  Quufai  Crist  p.  68. 
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8.  STACftormiGmd — UL 
4  Bamutk  G&.— IV  f 

5.  ZimcoN  Qm.— n. 

6.  OSTRAlflTB  Gk.— ILL 

7.  BeetlGew— VL 

8.  SUCLASB  G&. — IV. 


Stuirotide,  819. 

Bamlite,  820. 

Zircon,  879,2rSL 
**      Malaoone  tat.  ) 

OBtranite,  880. 

Emerald,  878,  (^Be+iSl)  Si'.  1  :  8. 
Phenacite,  876,  Be  Si.  1  :  1. 

Eacbwe,  875,  (^Se+iSl)' Si'.  4  :  8. 


9:51 

2  :  1,  R=:A1,  Fe. 

2 :  8,  R=;AL 

1  :1. 


1.  QAMsaer  Gr. — L 


2.  Idocease  Ga. — 11 


8.  Epidote  Gb,— IV. 


Unarran^ed. 

4.   EUDIALTTE  Ge. — VL 

6.  HxzAO.  Mica  Ga. — VL 


€.  8ilieate$  of  protoxyda  and  peroxyds. 

Gkunet,  846. 

I^rrope,  849,  and  Appendix. 

Idocrase,  860  and  Appendix. 
**        variety. 

Epidote,  862  and  Appendix. 
Allanitc,  854. 
"       variety. 
Ortbite. 

Bodenite,  388. 
Muromontite,  888. 

Eudialyte,  378,2fi'5?+Zr5i". 
Hexagonal  Mica,  860. 

6.  Rhombic  Mica  Gr. — IIL    Rhombic  Mica.  859. 

7.  Obuqce  Mkw  Gb. — FV.     Oblique  Mica,  858  and  Appen. 

var.,  Rammelsbei;^, 
[Lithia  Mica,  361. 

Margarite,  862. 
Emerylite,  862. 
Euphyllite,  862. 

lievrite,  488. 
WehrUte,  489. 

Wichtyne,  846. 
Glaocopbane,  846. 
Chlorite  Spar,  298. 

Scapolite,  840. 
Meionite,  840. 
Wemerite,  340. 

"         variety. 
Dipyre,  844. 
Barsowite,  Bytownite,  842. 


8.  Maboabttk  Gb. 


9.  Yentte  Gb. — III. 


Unarranged  Speeiet, 


10.  ScAPOuTE  Gb.— II. 


S:Sl 
1:2.       A* 
1  :2. 

\'\\,     B 
1:2.        AA 

2:8. 

1  :  2.        AAA 
\  :  If      BB 
1  :  2+u(L 

*:1. 


:  i :  8. 
:1  :2. 

:f:H. 

:  12  :  16. 
:6:9. 


AAAA 
BBB 


4:2ft 

6:4. 

12:  12  (or  18). 

i:U. 

1:4. 

f:8i. 

8:2. 


2:4. 
2:8. 
3  :4. 
3  :4i. 
2i  :  6i. 
8:6. 


C 
D 
£ 


*  In  the  following  "K^*^  the  inrtaiicet  of  aimilar  oompoeitioa  with  diffiereiit  cryatal- 
liflUioo  (or  caaee  of  pleomorphiRn)  are  mdLcated  by  letters  of  the  alphabei 


tm 


CBWHtOAL  CI.41WaW!WW. 


»:!:& 

0€Ufliilt,t4S. 

1:1:1^ 

Hnwlmitifflitp,  ttf 

l:i:H. 

VepbdiBa,  tUL 

l:8:4f 

SB 

nRT7iie,SM. 

l:8:4H-fiA 

]iilite,M4. 

l:8:f. 

FF 

IS.  VwLmtAMQm. 

1.  Momoeiinic. 

Ortlodai^  ttt. 

1:8:1$. 

O 

LaodaM^  SSOl 

1:8:8. 

H 

^■vV^^R^UV^^  ^PwW» 

1 : 8  :  C 

K 

BMilite,8Sa 

1:8:M. 

OMlar,S89. 

1 : 6  :  27. 

TliiotMunte,  SS6. 

1:«»:*|. 

PeCdite,*St& 

l:4:ta 

2.  IVieimue. 

JJbti^tML 

1 :  8  :  18 

GO 

OUgoclaM,  8SS. 

1:8:9. 

HH 

Lftbndonte,  88S. 

1:8:8. 

KK 

AndwuiMS  884. 

1:8:8. 

I. 

Anorthite,  884. 

1:8:4. 

DD 

Lepolite,  886. 

1:8:4. 

DDD 

Voigite,  888. 

1:8:6. 

KFF 

Hjpoeckrite,  88Y. 

1:2:8. 

8.  Unmmmff^d, 

Oomeraiute,  886. 

1:8:& 

CO 

Saiianirite,  887. 

1:2:8.1 

Utrobite,88t. 

1:4:6. 

IS.  SFOMnaon  Ge^-IH 

SpodoBMiie,  889,  KidbtlL 

1 :  4  :  la 

BeneliiM. 

1:4:111 

14.  LxDcm  G».— L 

LeurJte,  832. 

1:8:8. 

LL 

d,  SUieaiM  0/  oxyda  of  Mementt  of  Orwup  JSL 
16.  BimuTH  Blbtdx  Ga.  Bismuth  Blende,  418.  fii*5i*. 

2.  Hydrous. 

a.  8ilicate$  of  proioxjfdi, 

[As  there  b  no  g^ood  ground  for  the  grouping  of  many  of  the  following  hydrous  willcatee 
■coording  to  their  strict  relations,  since  most  of  them  are  uncrystalliaed,  we  have  ar- 
aranged  a  portion  of  them  according  to  numerical  order  in  their  constitution,  nearly  as 
done  in  a  recent  table  by  Rammelsbenr.l 

1.  Cbrite  Ga.— VX  Oerite,  881.         R=Ce,  Ia.    1:1:1. 

Thorite,  881.  R=Th.    1:1:1. 

2.  ELxa  Oaujons  Gt.— IIL  Electric  Calamine,482.  R^Zn.  1 : 1  :  ^  (or  f ). 

8.  D10PTA8E  Ga.— YL  Dioptase,  619.  fi=Cu.    1:2:1. 

GhryeoeoUa,  619.  1:2:2  (or  4). 


spwm  it  placed  iwpKfmlj  h  the  IVklioic  divirioi^  on  page  821. 
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Okemte,  447. 

1:4:2. 

PnTTOunGB. 

Pectolite,  248.  (CW5ra)*5i*+fl.  1 :  2i  :  J. 

AjOFHTTJJn  Ob^-'IL 

ApophyUite,  248.  (Ca^)3i+2fl  f 

Unarranged  Speeiei. 

Sideroschisoliie,  442. 

l:i:l. 

iroui  niieatet  of  magnena  Villarsite,  267. 

1:1:1. 

r  oth§r  protoxyd  ba9$9.) 

RetiDalite,  267. 
Deweylite,  267. 

Serpentine,  264. 

1  :  11 :  h 

Metaxite,  KQhn's,  268. 

1  :  11 : 1 

Antigorite,  260. 

l:ll:l(in 

Bowenite,  266. 

1  :  li  :  f. 

Hjdrophite,  269. 

l:ll:ll(orl). 

Gjxnnite. 

1  :  li  :  U. 

Srliiller  Spar,  260. 

1-lf-f 

MoDradite,  269. 

1:2:1. 

PicroBmlne,  268. 

1  :  2  :  i 

Aphrodite,  264. 

1:2:1. 

Picrophyll,  269. 

1:2:1. 

Eerolite,  KOhn's,  267. 

1  :  2  :  11. 

Dermatine,  266. 

1:2:2. 

Hydrosteatite,  262. 

1  :  2| :  |. 

Spadaite,  268. 

l-.2l:f 

Orocidoliie,  441. 

1:21:1. 

Meerschaum,  268. 

1:  8:1  (or 2). 

Saponite,  268. 

1  :  8  : 1  (or  11).» 

Chlorophffiite,  442. 

1:8:6. 

&  8ilicaie$  of  p&roxgdt. 

B:Si:S. 

fdnm9  9aUate$ofalvmina    SchrotUnte,  288. 

l:*:ll. 

r  peroxyd  of  iron.) 

OoUyrite,  288. 

1  :  »  :  U. 

Allophane,  289. 

1  :  1  :  U. 

Fholerite,  288. 

1:1:1. 

Kaolin,  (in  part),  287. 

1:1  :|. 

Samoine,  288. 

1  : 1  :  If. 

Teratolite,  286. 

Chloropal,  489. 

1:2:1. 

NoDtronite,  440. 

1:2:1. 

BaioamofiBkiD,  284. 

1  :2:  1 

Pyrophyllite,  291. 

1:8:1. 

Anthoeiderite,  489. 

1  :  8  :  |. 

OimoUte,  286. 

1:8:1. 

Rhodalite  of  Thomsoo. 

1  :4:8. 

Polyhydrite,  440. 

»a%e  fDrnraU  sAg'SiH-Sl&+6ft  beoouMB,  if  21  atid  3i  m  mn^mOf  nplMnble, 

r(Bi.Xi)+fl. 

• 

M4  CHBMIOAL  OLA08IFIOATIOH. 


e,  SilicaUi  o/protoxj^  and  peroxjfdt, 
Unarranged  tpecieM. 


ap^roxyd). 


B:fi:Bi:a. 

Pyrosderite,  268. 

l:*:li:f 

GhoDikrite,  263. 

u 

Eammererite,  263. 

1 :  i  :  H  :  1. 

Rhodochrome,  263. 

Vermiculite,  291. 

l:i:l»:|. 

Stilpnomelane,  440. 

1  :  i  :  8  :  1. 

Thnringite,  440. 

1  :  i  :  11  :  1. 

Chlorite,  261. 

1  :  i  :  li  :  1. 

£pich1orit«,  268. 

1:1:2:1. 

Cronstedtite,  441. 

1:1:1:1. 

RipidoUte,  261. 

1  :1:1}  :  1. 

GlinUxiite,*  264,  Olcmson's, 

l:U:|:f 

**                  Meitzendorf, 

1  :  li  :  1  :  J. 

Groppite,  290,  Rammelsberg, 

1  :  li  :  3  :  1.  (?) 

Ghloritoid,  292,  BoDsdorff: 

1  :  2  :  2  :  1  (or  1) 

**               RammelBberg, 

1:2:11  :  |. 

Ottrelite,  292. 

1:2:4:1. 

Groppiie,  290,  Syanberg, 

1  :  2  :  4  :  1.  (1) 

Palaganite,  288. 

1:2:4:8. 

Hisingeritc,  441. 

1  :  3  :  2  : 2  (or  8). 

XyUte,  269. 

1:8:6:1. 

Roaite,  290. 

1:6:8:2. 

Damourite,  290. 

1  :  9  :  12  :  2. 

{Zeolite  tribe :  Silicatee  of  alwnina  emd  an  alkali  or  alkaline  earth.) 
1.  Hkuulxditi  Grw — rV. 


2.  Stilbite  Or. — III. 


Heulandite,  296,Rammel8l 

«ig,  1  : 4  :  16  :  6. 

"                Damonr, 

1 :  8  :  12  :  5. 

Brewsterite,  298. 

1  :  3  :  12  :  6. 

Laumonite,  808. 

1  :  4  :  10  :  6  (f  6). 

Gerhardt, 

1:3:8:4. 

LeoDhardite,  804. 

(t)l:4  :9:6. 

Stflbite,  298. 

1  :  8  :  12  :  6. 

Epistilbite,  299. 

1  :  3  :  12  :  6. 

Retzite,  300. 

1:3:12:4. 

Natrolite,  300. 

1:8:6:2. 

Scoledte,  300. 

1:3:6:3. 

Thomsonite,  306. 

1  :  3  :  4  :  2i  (t  2i). 

[Chlorastrolite,  307. 

1:2:3:1. 

[Carpholite,  318. 

1:  8:4:2. 

*  BttuiiMlalMrg  makM  21  atid  Bi  replaot  one  tnoUier,  tnd  writes  for  the  temibi 

8  ft  (8i,Sl)+fi[,  which  giyes  the  oxygen  ratio  1  :  8 :  i. 
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S.  HABMOTGlfB  Gb^— nL 


Harmcytome,  804. 

m 


M 


4  Faujabitb  Gb. — IL 

fi.  ZxAooNiTK  Gb.— n  f 
6.  Ohabahtx  Gb. — ^VL 


7.  AxALOXME  Gb. — L 


8w  Pbbhmitx  Gb.— m. 

9.  AiOBBRB  Gb^— rV. 

10.  LiBBirxBiTB  Gb. — VL 


Damoar, 
Fhilliprite.SOS. 


Faig'adte,  806. 
[EdingtoDite,  807. 

Zengonitei  811. 

Chabaffite,  808. 
tt 

Ledererite,  808. 
Leyyna,  808,  Damoiir, 

Analcime,  811. 
Cluthalite,  812. 
Ittnerite,  870. 

Prehnite,  812. 

Algeritei  814,  and  Appendii. 

Lieboerite,  814. 


ft  fi  Si  A. 

1  :  4  :  10  :  «. 
1:8:9:6. 
1  :  8  :  12  :  6. 
1  :  4  :  10  :  6. 
1:8:8:6. 
1  :  8  : 6  :  8i. 

1  :  8  :  10  :  8. 

1 :  8  :  4i  :  4i. 

1:8:8:  6  (or  6). 
1:8:9:6. 
1:8:8:2. 
1:8:6:4. 

1:8:8:2. 
1:8:8:8.  (f ) 
1:8:4:2. 

1 :  li :  8  :  i. 

1  :  6  :  8  :  1|  (or  If). 


8.  Silicates  with  Sulphate,  or  Chlorid, 


I.  Sodalitb  Gb. — L 
8.  HAunnB  Gb.— L 


8.  Ptbosmaute  Gb. — YL 


Sodalite,  867. 

Hauyne,  369. 

Noaean,  869. 

Skolopsite,  869. 
Lapis  Lazuli,  868. 

Pyroamalite,  464 


1:8:4  (-HKaCt). 
1 :  8  :  4  (+§  OaS)i 
1:8:4(-H^bB). 
I:l:8(+ifra9). 

4(*e-f  Sn)"  Si«+Fe  a'+Fe  fi». 


4.  Silicates  containing  Fluorine. 

1.  Topaz  Gb.— HL  Topaz,  866.  8  Al«  (0,  F)»4-2  Si  (0,  F)«, 

Pycnite,  866.  Al»  (O,  F)»+Si,  (0,  F)«. 

2.  Lbuoophamb  Gb.— V  ?       Leucophane,  877.  (Be,  474-24)  9e  Bi'+^'Bi+Na  F. 
8.  Ohondboditb  Gb.— IV.      Chondrodite,  280.  2  iK^  5i+Mg  F. 

5.  Silicate  and  Sulphuret. 

1.  Hblydi  Gb.— L  Helvin,  877.  (»e,  Pe)  Si+fin»  Bi+Mn  & 


1.  DA2fBiTBm  Gb. — V. 

2.  TODBMALINX  Gb. — VI. 

8.  AzmxTBGB. — V. 
4.  Daiboutb  CtaL-^IV. 


6.  Silicate  with  Borate. 

Danborite,  281. 
Toomialine,  868. 
Axinite^  866. 
Dalliolite,  249. 
BodTdlitt,  860. 
74 


&&+4ft5i. 


2  6i*Bi+B*BN-Stt. 
-        +6fi. 


PART  VII. 


DETERMINATIVE  MINERALOGY, 


In  the  following  Tables  for  the  Determination  of  Minerals,  the 
student  is  supposed  to  have  the  requisite  means  for  determining  the 
blowpipe  and  ordinary  chemical  characters  of  minerals,  so  far  at 
least  as  to  be  able  to  test — * 

1 .  The  efiervescence  or  non-efierrescence  with  the  three  mineral 
acids: 

2.  The  solubility,  more  or  less  perfect,  in  these  acids,  cold  or  hot, 
or  the  insolubility  of  a  mineral  in  the  same  reagents. 

8.  The  presence  of  water  by  subjecting  the  mineral  in  a  matrass 
or  tube  closed  below,  to  the  blowpipe  heat. 

4.  The  character  of  the  water  or  fumes  given  off  with  the  acids 
or  heat,  whether  containing  fluoric  or  other  acids,  or  alkaline. 

5.  The  blowpipe  reactions  for  sulphur,  phosphorus,  boracic  acid, 
and  other  cases  of  this  kind. 

6.  The  presence  of  arsenic,  and  each  of  the  volatile  metals ; 
also  of  copper,  lead,  &c. 

The  student  is  advised  to  study  well  the  use  of  the  blowpipe,  and 
the  varioQS  effects  of  the  fluxes ;  and  for  this  purpose  Whitney's 
trontlaticm  of  Berzelius  on  the  Blowpipe,  (published  at  Boston), 
will  be  found  his  best  guide. 

Two  tables  are  here  given,  one  in  which  the  general  divisions  are 
based  on  lustre,  streak,  and  blowpipe  and  chemical  characters ;  and 
another,  in  which  the  species  are  arranged  under  the  several  sys- 
tems of  crystallization. 

The  following  are  the  subdivisions  adopted  in  Table  I. 


*  It  is  obvious  that  fnr  correct  results,  the  tetthig  should  be  carefully  perlbraied.  It 
is  not  suffident  in  trying  for  carbonic  add,  to  put  a  drop  of  dilate  add  on  the  spedmen ; 
for  carbonate  of  lime  may  be  prasent  as  an  imparity,  and  give  rise  to  eflfervesceocei  a 


fragment  shodd  be  tested  in  a  tert  tube  and  ite  oomrrfete  solotioo  and  eftifeecsoce  to 
the  end  aaosrtakied.  To  aacertafaiirhfltiiar a lahwi yialdi  a nwnaabl^i  i^oboto  biiMti 
the  blowpipe  with  the  ioiw,  sods  ahonld  ta».lriad,  if  auUmocaMfiUwith  honm. 
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TABLE  I. 
I.  SOLUBLE  MINERALS:   mineiaui  goLUBLs  m  watbr  and 

HAVINO  TASTE. 

L  Carbonates  :  efiervescing  with  muriatio  acid ;  fumes  in- 
odorous, 590. 
n.  Nitrates  :  deflagrating  more  or  less  on  burning  coals ;  ef- 
fervescing with  sulphuric  acid  and  not  with  nitric  or  mu- 
riatic, 591. 

III.  Chloridb:   efiervescing  and  giving  off  suffocating  fumes 

with  sulphuric  acid,  and  not  with  muriatic,  691. 

IV.  Sulphates  and  Phosphates  :  no  effervescence  with  either 

of  the  acids  ;  B.B.  a  sulphur  or  phosphorus  reaction. 

1.  Little  or  do  metallic  reaction,  591. 

S.  Reaction  of  inn,  manganeBe,  coball^  nno^  or  oopper,  59S. 

y.  Borates  or  Boracic  Acid  :  not  efiervescing  with  the  acids ; 

B.B.  boracic  acid  reaction,  592. 
VI.  Arsenous  Acid  :  B.B.  on  charcoal  alliaceous  fumes,  598. 

n.  INSOLUBLE  MINERALS. 

I.  LUSTRE  UNMETALLIC. 

A.  STBEAE  UNOOLOHED. 

a.  B.B.  NO  odorous  or  visislb  vumbs  on  charcoal,  with  or  with- 
out FLUXES  ;   GLOBULE  OBTAINED  NOT  MALLEABLE. 

1.  When  pulverized,  wholly  soluble  to  a  liquid  state  in  one  or 

more  of  the  acids,  (cold  or  hot). 

*  B.B.  infusible. 

f  Carbonates:  when  pnlyeriaed,  eflSnTesdog  more  or  ]em  in  acidi ;  flmiea 

inodorous,  reddening  litmiu  paper,  59S. 
f  f  BulpkaU9,  FlMoridt,  Ogyds :  no  efierveaeenoe  with  adds,  694. 

••  B.B.  fusible. 

t  CfarbonaUi :  when  pnlyerized,  efferresdng  as  above,  694 

ff  PhotphaUi,  SiUpkateM :  no  efESerresceDce  with  adds ;  BJBLa  snlphnr 

orpboaphoras  teactioo,  69Sb 
ttt  jP^iMfidli:.  BH  or  with  adda,  a  fluorine  raaotSoD,  691 
lift  Bomm:  nodhrtwenot;  ER  metiflD  of  boiaale  add,  698. 


588  DBTUHiMATiTB  invaEAi.oaT. 

2.  Soluble  in  acids ;  the  silica  gelatinizing :  SiHcaies. 

*  B.B.  infuaible,  596. 
•*  B.B.  fusible. 

t  Hydrous,  597. 
ff  Anhjdroniii  698. 

8.  Insoluble  in  acids,  or  partly  soluble  uiithout  gelatinizing. 

*  B.B.  infuaible. 

f  KB.  reftctioo  of  phosphortig  or  fluorine,  600. 

f  f  Hydroui :  RB.  no  photphonu  reactioo ;  Sydraut  mOeaUi  cf 

nuiOy  (Uuminot  or  oxyd  of  t ron^  600. 
fff  Anhydroiu,  602. 

"*  B.B.  fusible ;  specific  gravity  under  4*8. 

f  8ulj^aU9,  PkotphaUi:  B3.  salphor  or  phosphonis  reaotioii,  604L 
tt  Hydrous :  B3.  no  sulplinr  or  pbosphonu  resction ;  G  below  8*8, 604. 
ttt  Anhydrous :  B.B.  do  sulphur  or  phosphorus  resctioo,  608. 

***  B.B.  fusible;  specific  gravity  above  4*8,  611. 

b,    B.B.  BITHEl  FUMES  OR  A  MALLEABLE  GLOBULE  ;   6.  aboVO  4*8. 

*  B.B.  globule  of  lead  with  the  fluxes  on  charcoal  if  not  with- 

out, and  lead  oxyd  on  charcoal ;  no  fumes  of  Arsenic,  Se- 
lenium, or  Antimony,  612. 

**  B.B.  inodorous  fumes  of  Zinc,  Bismuth,  Antimony,  Tellu- 
rium, 612. 

***  B.B.  odorous  fumes  of  Arsenic  or  Selenium,  613. 

•***  B.B.  wholly  vaporizable,  with  fumes  of  Quicksilver  and 
Chlorine,  614. 

R  STREAK  COLORBD. 

m,   B.B.    NO    PUMX8   WITHOUT   OE   WITH  THE   FLUXES  ;   GLOBULE    NOT 
MALLEABLE. 

*  B.B.  infusible. 

f  GheUtinise  with  sddi,  614 

f  f  Not  gelstfaiiiing  with  adds,  614. 

••  B.B.  fusible. 

t  OeUtiniie  with  seids,  616 . 

tt  Not  geUtiniang  with  addi ;  B.R  phosphonu  resetion,  617. 

ttt  Not  gfilstinliing  withsdds;  ER  no  phosphorus  rasctioo,  617. 

b.    B.B.  FUMES,  OE  A  MALLEABLE  METALLIC  GLOBULE. 

*  B.B.  a  globule  of  lead,  eoj^mr,  or  silver ;  no  fumes  of  Arsenic, 

Sulphiir»  SeleDinm,  or  AatimoDy. 
.  t  Qtasffllgr  bskfw  4« ;  Om  ^  Oogptr,  tl^ 
In^$b^  Sboffs  M ;  Om^LmH  or  Zmdmi  (kfftr,  or  SUver,  619. 


DSTXBMiirATnri  unmajkhOQr.  S80 

**  B.B.  globule  (when  not  wholly  Tsporizable)  meOeable ; 
fumes  of  Arsenic,  Sulphur,  Selenium,  Antimonyi  Bismuth, 
Quicksilver,  Iodine  or  Chlorine. 

t  BJBw  wboUj  Slid  eaaily  vaporixable,  iMTing  no  nMitsUie  gkbole,  6S0. 

f  f  BuR  psrtly  yaporiziiig,  leayiog  a  msUflsUe  gLobob  of  mItw  cr  cop- 
per; snenicsl,  snlphtir,  or  antimoiij  fmneB,  621. 

tf  t  B3u  puily  yaporizing,  leaving  a  malleable  gkbole  of  nlrer  at  cop- 
per ;  ftunee  of  iodine,  bromiiie  or  cUorine,  628. 

***  B.B.  globule  not  malleable ;  fumes  of  Arsenic,   SulphuTi 

Antimony,  •  or  Chlorine. 

f  RB.  fumes  arsenical,  628. 

tt  B3.  fumes  not  arsenical,  628. 

II.  LUSTRE  METALLIC. 

A  STREAK  UNKETALLIO. 
a.    B.B.  NO  FUMES. 

*  B.B.  infusible,  624. 
••  B.B.  fusible,  625. 

i.    B.B.  GIVING  OFF  FUMES. 

*  B.B.  fumes  of  Arsenic ;  globule  brittle,  625. 
**  B.B.  fumes  not  arsenical ;  globule  brittle,  626. 

***  B.B.  a  malleable  globule,  or  mineral  wholly  Taporizable,  627. 

R  STREAK  METALLIO. 

a.  Not  malleable. 

*  B.B.  no  fumes ;  infusible,  628. 

**  B.B.  fumes  ;  globule  not  malleable,  628. 

^*  B.B.  fumes  ;  a  malleable  giobnle,  or  mineral  wholly  rapori- 

zable,  628. 

f  B.R  wholly  and  easOy  raporiaaUe,  (ores  of  lead  not  included),  SSS. 
f  f  B.R  a  malleable  globiile ;  Aimes  odorous,  629. 
f  f  f  RR  a  malleabte  globule ;  fumes  inodorous,  629. 

b.  Malleable,  630. 

The  following  are  the  abbreviations  used  in  the  following  pages : 

Ad.  Adamantine.  Bk,bldi.  Black,  blackish. 

Antim.  Antimony.  Bar,  Borax. 

Arsen.  Arseniou.  Bot  BotryoidaL 

B,bh.  Blue,  bluish.  CL,c3mt.  GleaTaga,  ClsataUiL 

BR  Before  the  Bhnrpipeu  Char,  OneharcoaL 

Bn,biih.  Brown,  hrofwuiah.  OoL  Odiimiiar. 


wo 


D6Graiii 

Decrepitate. 

^Sos. 

Di£ 

Ply. 

Efflor. 

EfflGreace. 

Fkni. 

Kzfol. 

Exfoliate. 

PuIt. 

Fib. 

Fibraua. 

R^rdh. 

JRax. 

Flenhle. 

Bad. 

FoL 

Foliated. 

Ben. 

Fas. 

Fusible. 

Res. 

QML 

OektmiM. 

Soda, 

Qlob. 

Globule. 

SoL 

GOfgnh. 

Qroen,  greeniah. 

St 

GriB. 

Gnmuliir. 

Stalact 

Gray,  ffrayiah. 
InfuaiUe. 

Stel. 
StrL 

InsoL 

Insoluble. 

Strn. 
Sulph. 

Intmn. 

iDttimesoe. 

Lam. 

liamiiyB. 

SulHnet 

Mag. 

Magnetic. 

Sul, 

Mammillaiy. 

Tri 

Mas. 

Massive. 

Trp. 

Met. 

Metallic 

Vit 

Ifur, 

Muriatic  acid. 

W,w1l 

Nit 

Nitric  acid. 

Yw,  ywL 

1» 


eStof 

Pttrfy. 


phosplianM. 


Pulverised. 

Bed,reddUL 

Badiaied. 

Beniibrm. 

ResinoiUL 

Carbonate  of  soda. 

Soluble,  soltttioo. 

Streak. 

Stmladitic. 

Stellate. 

Transloceiit  on  edgee  ooly. 

Semitraiwpereot 

Sulphureous. 

Submetallic 

Sulphuric  acid. 

Trabsluoent 

Transparent 

Vitreous. 

White,  whitish. 

Tellow,  yellowish. 

The  constituents  of  the  species  are  in  all  cases  stated,  and  tbej 
are  an  indication  of  the  blowpipe  reactions,  both  as  to  whether  a 
mineral  affords  water  in  a  matrass  or  not,  and  the  effects  of  the  me- 
tallic oxyds  and  other  ingredients  present.  The  page  on  which  the 
species  is  described  at  length  is  added,  that  the  student  may  resolve 
his  final  doubts  by  a  reference  to  the  full  descriptions. 

After  each  subdivision  in  the  following  Table,  there  is  a  cata- 
logue of  the  species  of  the  subdivision  that  occur  foliated  or  fibrous 
in  some  or  all  varieties ;  also  a  Table  of  the  species  arranged  ac- 
cording to  their  specific  gravities. 
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I.  SOLUBLE  MINERALS,  HAVING  TASTE. 
L  Caebonatxs  :  effervesciag  with  muriatic  acid ;  fumes  indorous. 

Oerb.  Ammonia, 
Natron, 
Thflnaoamtrite, 
Oaj  Lussite, 
Ttoom, 


TCL;  «/kt;  cmets;  ywh,  w;  trl;  taste  pongoit;  odor  of 

ammonia ;  Am,  C,  185. 
1—1-5    rV;    760  28' ;  crusts ;   0  1*428;   w.gyh;    taste  alkaline; 

efflor  ;fra,C,Aq,  190. 
1—1*5    m ;  efflor ;  G  1*5—1*6  ;  w ;  yit ;  taste  alkaline ;  fra,d,  Aq^ 

loa 

2—8       IV ;  ciyBt ;  G  1*9—2 ;  ywh-w;  lii ;  tttte  weak;  JTa,  Oi,  0, 

Axy  191. 
M*-4.   IV;i|]^aia8;  G  2-11;  g;^jirli;nt;  Irl;  taste  alkaline; 

lira,  0,  Aq,  191. 


■OL0BLS  UmMMAMJL 
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II.  NrriATm:  deflagratiDg  on  burning  coals;  effervescing 
sulphuric  acid,  but  not  with  nitric  or  muriatic. 


mtrooQcite, 


Nitromagnemteb 
Soda  Nitre, 


Silken  tuftt,  efflor ;  w,  gjh ;  Tit;  taste  aliarp.  Utter;  yerj 
deliq ;  BB  Blight  detonatioD,  ioMs  and  dries ;  C!a,lf,  Aq,  204. 
££Ek)r ;  crosts;  w ;  yeiy  deUqueseent;  iSig,  %  Aq,  204. 
1-6—2    VI;  106®  88';  efflor;  mas;   0  2—2*8;  w,  bnh,  ywh;  tit; 

trp ;  taste  cooling ;  BB  jw  flame ;  ^a,  1^,  190. 
2  ni;  120O  ;  cmsts ;  adc ;  G  1*987  ;  w ;  yit ;  strp;  taste  saline 

cooling ;  BB  flame  not  yw;  %%  189. 


III.  Chlorids  :  effervescing  with  suffocatiog  fumes  with  sulphuric 

acid,  and  not  with  muriatic. 

Sal- Ammoniac,       1*5—2    I ;  «/  oct ;  cmsts ;  G  1*5—1*6 ;  w,   ywh,  gyh ;  til,  op ;  lasAs 

saline,  pungent;  not  deliq ;  BB  sublimes,  with  soda  odor  of 
ammonia ;  Am,  CI,  185. 

SyMie,  2  I ;  cubes ;  mas ;  G  1*9—2 ;  w ;  yit ;  tastesalioe ;  K,  CI,  191. 

CommonSalt,        2*5  I  ;cryst;  mas  ;G  2*257;  w,  ywh,  rdh,  bh;  trp;  taste  saline; 

Na,  CI,  191. 

IV.  Sulphates  and  Phosphates  :   no  effervescence  with  either 

of  the  acids ;  B.B.  sulphur  or  phosphorus  reaction. 

1.  RB.  little  or  no  metallic  reactkm. 


Steroorite, 

Ifascagnine, 
Glauber  Salt, 
Alum, 

Epsomtte, 

Thnardite, 

Glanberite, 

Reussin, 
Aatrakanite, 

Polyhalite, 


Mas;    in  nodules;  G  1*6 — 1*62;  w,   ywh;  yit;  not  efflor; 

BB  intum ;  yields  water;  fuses  to  trp  glass ;  in  Guofio, — 

Am,  iSTa,  P,  fi,  186. 
ni ;  CI  diag ;  crusts ;  ywh ;  tri ;  taste  pungent,  bitter ;  with 

9oda  odor  of  anmionia ;  Am,  3,  £[,  185. 
1*5 — 2    IV ;  efflor ;  crusts ;  G  1*48 ;  w ;  vit ;  trl,  op ;  taste  cool  saline 

bitter ;  BB  yields  water ;  fuses  yw  flame ;  iSTa,  S,  Aq,  1881 
2—2*5    I;  oct;  fib;  crusts;  efflor;  G  1*75—2;  w,  ywh,  rdh; taste 

astringent ;  veiy  sol ;  BB  intimi ;  spongy ;  £l,  5,  Aq,  with 

X  jr%  %,  te,  &n  or  Am,  225. 
2—2-5    ni;  90O  88';  maa;  cryst;  G  1*751 ;  w;  yit;  taste  bitter 

saline ;  BB  deliq ;  much  water ;  iSlg,  S,  Aq,  208. 
2—2*5    m ;  1250 ;  oyst ;  G  2*78 ;  w ;  Tit ;  trl;  efflor;  BB  yw  flame  ; 

jra,9, 189. 
2*5—3    rV ;  cryst ;  G  2*7—2*9 ;  ywh,  gyh ;  lit ;  taste  weak  saline ; 

BB  decrep ;  trp  glass;  ^a,  6l^  S,  189. 
prism ;  acic ;  efflor ;  w ;  taste  saline,  bitter ;  fig,  JTa,  3, 188. 
prism;  ciyst;  wh;  tri;  BB  yields  water;  wh  flame;  tSg, 

jr%  B,  Aq,  188. 
2*5—8    m ;  mas ;  subfib;  G  2*7—2*8 ;  rdh;  subrea,  at  rahply ;  trl, 

<^;  taatebitteraateiDgeQtiTeryweak;  BBtol!;  &,  Sg; 

0<S,Aq,187. 


fb;  bm;  crwti;  w,   ywb,  idk;  tH;  wSkfi  ibrp;  ctri; 
tMtelOnaliim;  BBinlam;  foil  TKyaol;  2iB»H,2t4. 
AplilkiCdlite,  S— I       IH;  120o  24';  mam;  crarti;    G  W^Hft;  w,  bh;  gnk; 

til;  taste  adiine  bitter;  BB  fia;  no  inlam;   no   walor; 
X  9, 187. 

2.  BL&  iwetioo  of  iron,  eobalt,  wmc,  eopptr,  or  mangaoeseL 


Ooppcta^  2  rV;  mat;  polrer;  Tit;   gn,  gnb-w;  w  on  ejqwure;  farp^ 

tri ;  taste  gweetkh-aatringent,  met ;  BB  mag ;  ^e,  9^  A% 

CSopi^iite,  VI !  pair,  fib ;  pi j  ;  jw ;  trl ;  taste  like  copperas ;  9e,  B^ 

Aq,  448. 

Ooqoimbtte,  2 — 2*6    YI;  gran;  Tit;  w,  yirb,bob;  taste  like  cqjperaa;  9e,  B^ 

Aq,447. 

j^patelite,  Like  Copiapite ;  9e,  3»  Aq,  448. 

BonAfami,  2*5  I;oct»cnist;G  2;7wb;tastemet'astniigeDtk0rdial7beate; 

BB  inn  reactioo ;  ^e,  21,8,  Aq,  226. 

Hanganeae  Ahnn,  2*5  I ;  oct»  crusts;  fib;  G  2;  jwh,  rdh;  taste  met-astriogenft  ; 

BB  manganese  reactioo ;  ftn,  21,  S,  Aq,  226. 

VoUaite,  I;  oct ;  bo,  bk ;  sol,  and  decomposes;  21,  ]^&,9,  Aq,  2t^ 

Wbite  Vitriol,        2 — 2*6    m ;  mas,  incmst ;  w ;  Tit ;  trp,  trl ;  BB  intom ;  taste  as- 
tringent, met;  2n,  S,  Aq,  486. 

Bhie  Vitriol,  2-6  V;  mas,  earthy ;  G  2*218;  bri^tb;  strp^  trl;  taste  metel- 

Ec,  naoseoos ;  BB  eAor  copper ;  Co,  S,  Aq,  522. 

Cobah  Vitriol,  IV  ;  stalact;  cmsts;  flesh  and  rose-red ;  trp,  trl;  taste  as- 

tringent ;  BB  char  sulph;  6or  blue ;  Oo,  3»  Aq,  476. 

Johamiite,  2 — 2*5    IV;  eryst,  mas;   G  819;  Tit;   emerald  gn,  gnh ;  if  paler; 

trp,  trl,  op ;  taste  bitter ;  solotion  bo  {n-edp  with  infi^w^ifi 
of  nutgaUa ;  C,  S,  408. 

V.  Borates,  or  Boracic  Acid  :  not  efiervescing  with  the  acids ; 

B.B.  boracic  acid  reaction. 

Sassolin,  1  V  f ;  cZbaaal ;  scales ;  G  1*48 ;  w,  ywh ;  ply ;  feel  smooth ; 

acidulous;  BB  fus  1 1  flame  gn  ;  6,  Aq,  181. 
Hydroborscite,       2  Fib  and  fol  like  gypsum ;  G  1*9  ;  w ;  trl,  strl ;  BB  fas  1  trp^ 

glass,  flame  gnh ;  slightly  sol  io  water ;  mw  easily  sol ; 

Ca,  Ag,  B,  Aq,  218. 
Borax,  2—2-6    IV;  G  1*716;  w,  gyh,  bh,  gnh;  vit;  trl,  op;  taste  feebly 

sweetish-alkaline ;  BB  pufib  up,  glass ;  Ka,  fi,  Aq,  198. 

VI.  Arsenous  Acid  :  B.B.  alliaceous  fumes  on  charcoal. 

Arsenous  Add,       1*5  IV ;  capil ;  hot,  stalact,  mas ;  G  8*698 ;  vit,  silky ;  w,  ywh» 

rdh ;  trp,  op ;  taste  astringent,  sweetish,  419. 


LU0T1S  UNIIBTAX.L1C — STA£AK  UNCOLOIBO. 


II.  INSOLUBLE  MINERALS,  OR  WITHOUT  TASTE. 

I.  LUSTRE  UNMETALLIC. 

A.  STREAK  UNCOLORED. 

a.    B.B.    NO     COLORED    OR    ODOROUS   FUMES   ON    CHARCOAL,    WITH     OA 
WITHOUT    THE    FLUXES  ;    NO   MALLEABLE   GLOBULE   OBTAINED 

BY    REDUCTION. 


1.  When  pulverized,  wholly  soluble  in  one  or  more  acids  (cold  or 
hot) — Carbonates,  Sulphates,  Phosphates,  Fluorids,  Borates. 

*  B.B.  Infusible, 
f  Carbonattt :  when  pulTerized,  efferreaciDg  more  or  leas  in  addB ;  fiiinee  inodoroin. 


HardiMM. 


Cale  Sinter, 

Hydrocaldte, 

HydromagneMte, 

Hydrodolomite, 

Lancasterite, 

2 
2-6 

B^iomlite, 

2-6 

2-6—8 

Caldte, 

8— 8-6 

Anerald  Nickel. 

8—8-5 

Magneeite, 

8—4 

Pennite, 

8-5 

Arragonite, 

3-5—4 

Dolomite, 

8-5—4 

Barytocalcite, 

4 

Diallngite, 

8-5-4-5 

Mas,  earthj ;  w ;  mur  efferr.    See  Calcite^  207. 

VI ;  cryst,  crust ;  w;  Tit ;  mur  eflferv;   Ca,  0,  Aq,  S18. 

Earthj,  crust ;  w ;  mur  effer7  ;  ji[g,  0,  Aq,  218. 

Earthy ;  w,  ywh ;  mur  eflferv ;  Ca,  Sg,  C,  Aq. 

IV  ?  cryst;  ful !  G  2'8— 285  ;  w,  gyb ;  p'ly ;  lamins  flex ; 

inelastic ;  BB  ezfol,  ywh ;  mur  slow  eflferv ;  ]Elg,  C,  Aq,  218. 
Ill ;  1180  50',  c/  diff  I ;  G  8-7- 8-72 ;  w;  trl ;  fia, Ca,  C,  198. 
II;  thin  plates ;  earthy;  gyh-w,  ynh ;  dull,  p'ly;  La,  C,  fl,  238. 
VI ;  105°  5',  d  rbdl ;  cryst,  mas,  fib ;  G  2-5—2-78;  w,  ywh, 

rdh,  bn,  bk ;  vit,  subvit,  earthy  ;  trp,  op ;  BB  intense  light, 

caustic ;  mur  efferv ;  Oa,  0,  205. 
Incrust;  mas;   G  2'5^2'7;  vit;    emerald-gn;   <f  gnh,  or 

nearly  w ;  trp,  trl ;  brittle;  mur  sol  eflferv ;  ^i,  0,  Aq,  476. 
VI;  1070  22';  c/rbdl;  cryst,  mas,  fib ;  G2-8— 3;  w,  ywh, 

gyh,  bn ;  trp,  op;  mur  little  eflferv ;  Alg,  Ca,  210. 
Crusts,  minute  glob;  G  2-86 ;  vit,  weak  ;  trl,  strl ;  mur  slow 

eflferv ;  Ca,  ]i[g,  C,  Aq,  with  little  ^i  at  times,  214. 
Ill ;  116°  16'; cryst,  mas,  fib;  G  2-9—8 :  w,  gyh,  ywh ;  trp, 

trl ;  BB  falls  to  powder;  mur  eflferv ;  Ca,  C,  208. 
VI;  106°  15';  c/rbdl;  cryst,  mas,  gran;  G  2*86 — 8*1;  w, 

ywh,  rdh,  bn,  bk  ;  vit ;  strp,  op ;  mur  slow  eflferv ;  Ca,  ]ftg, 

0,  with  sometimes  ^e,  and  then  bn  on  exposure,  210. 
IV;  106°  56';  <j/lat;  G  86— 8*7;  w, gyh,  gnh, ywh ;  trp, 

trl;  BB  6or  trp  glass;  6a,  Ca,  C,  198. 
VI;   ibdn;    deav,  mas,  bot,  fib;    G  8-4— 8-6 ;  vit,  ply; 

rose-rd ;  bn  on  exposure ;  trl,  stri ;  BB  bo,  infna,  decrep; 

hot  mswr  ettarr ;  ftn,  0, 465. 
76 


I/BiCMtente, 


S*5— 4*5  VI;  rbdoi;  wmM,  Sh,  fol;  O  r7— 1«6;  vil^plj;  gyh-Vt 
Uih,  9iH7;  bnk^r;  triop;  BB  M^  anf;  mt  Ml«f; 
f'e,  C,  oacn  with  &D,  fiCs>  C%  ^^^ 
6    III;rbepiitt;  ocberwkelilnDiillogite,  4M. 
'ft    VI;  IO70SO';  (/  rbdl;  crfrt^mM;  O  S— S-6S;  ▼,  ywh, 
often  ba on  expotore:  Tit ;  trp    stil ;  BB  bk,  iTrmrtimni 
■ngnetk;  mmr  riov  wA  and  efferr;  Sig,  te,  C,  212. 
VI;  e/bMAl!;  G4S5:  bnh-jw;  itrwh-w;  Tit;  BB  Inh; 
kor  tipglMi,  mairilowflolefierT;  bfl^(:k»C,F,  A^  SSS. 


4-6 


■.  Veryduib^p/oiuUedcrJibromMimtomuwmrUtim, 
BardMH.  HardiMa. 

2*5        Fol!  AmgODite,  35 — I      Fib. 

8—8-6  Fol  (nurdy)  fih         Diallogite  8'&--l-5    Fib. 

8—4     Rbi  Spathic  Iran,  8-5— 4*6    Fcl^fifai 


^. 


Ode  Sinter. 

HydrDcaldte. 

B^drodokmiite. 

LuKMiente, 

OJdte, 

Bmenld  Nickal, 

PWEttte, 

IfMneute, 

Dofcmite, 


Spmtm  Qtromgtd  mooar^ng  to  thnr  tpteifie  gfWfUitM. 

6p.fmntj. 

Amgonite, 
Breunneritfl^ 
DiftUogite, 
IfanganoaJcitfl, 

2*8—2*86.        Bar3^ocalcite, 

2*6—2-78.        Bromlite, 

2*6—2*7.  Spathic  Iran, 

2*86.  Lantbanite. 

2*8—8.  Parisite, 

2*85—8*1. 


8^  gisvitj. 
2-9— 3. 
8— 8-68. 
8*6— 8*8. 


8-8— 8-7. 
8*7 — 8*72. 
8-7—8-88. 

4-85. 


4—6 


f  f  SuiphaiM,  Fluoridi,  OxydM  or  HydraUd  Oxydt:  no  eflerreMence  with  acids. 

1*6  VI;  tables;  fol!  km  flex;  fib!;   0  2*85;  w,  gyh;   ply!; 

trl,  strl ;  nit  flol,  no  efferr ;  BB  op,  friable ;    Mg,  Aq.  200. 
VI;  c*/ basal!;  maa;  O  2-04;  w;  ply;  feel  greasy;  BB 

exfol ;  hor  intum,  trp  glass ;  aclda  wA ;  ilg,  3tl,  Aq,  201. 
Ill  \ ;  mas,  earthy ;  G  8-447 ;  Tiolet,  gyh,  wh,  rdh-bn ;  vit — 

ply;   BB  6or  glass  yw  id  outer  flame  hot ;  mmr  pulT,  aol 

yw;  Ce,  y,  Ca,  F,  238. 
VI;  rbdl;  92°  50';  cl  basal;  mas,  gran;  G  2-55— 2*75; 

w,  gyh,  rdh ;  vit>  ply ;  trp— strl ;  BB  decrep ;   «i/  poly, 

sol;  Si,  &,  3,  Aq,  228. 

I;  cubes,  oct;  e/cub;  0  8*674;  gyh,  gn;  trp,  trl;  hot  nit 
sol,  no  effenr ;  lilg,  200. 


yaknerite, 
YttnKerite, 

jLlllDIB0| 

Pieridaae, 


Bmdte, 


a.    Very  dUtinetly  foliated  orfihrou9  in  tome  varieties. 

H  1-6        Fol  I  fib.  Volkuerite,  H  2-04 


Fol. 


•• 


Fusible. 


f  Carhonatet:  when  pulyerized,  efiervescing  more  or  less ;  fumes  inodorous. 

Witiierite,  8—8*75  III;  118<>  W ;  ayst;  mas;  subfib;  O  4*29— 4-8  ;  w.  ywh, 

gyh;  fitF-fea;  aCrp^trl;  BBfus!  mwr  eflerr ;  6a  C,  197. 
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Hard 


Strontiaiiite, 


8-5—4    m;  1170  1»';  cryst^Bm^fib;  0  8-6— 3-72 ;  gnh;  w.gyh, 
ywh ;  trp,  trl ;  BB  fas  dif,  rdh  flame ;  Sr  0,  197. 


Websterite, 

1—2 

Piflsophane, 

1—2 

Hopeite, 

2-6— 8 

f  f  Pho9phatei  andBviphaiu :  no  effenrewence  with  acids ;  BB  8iil{fli\xr  or  phoq^korus 

reactiob. 

Kas,ren;  G166;  w;  earthj;  adheres  to  tongue ;  BBfus 

dif;   aeith  sol  no  efferv ;  Si,  S,  Aq,  227. 
Mas,  etaloct ;  G  1*9—2 ;  gn,  gnh ;  trp ;  fragile ;  BB  fus  dif ; 

mur  sol;  BB  bk ;  £1,  9e,  S,  Aq,  228. 
Ill ;  cleav  1;  ren,  mas ;  G  2*76— 2*8  ;  vit,  ply ;  gyh-w ;  bn ;  trp, 

trl ;  sectile  ;  BB  fus,  flame  gn ;    soda  fumes  of  zinc ;  mur 

sol;  Zn,?,  Aq,484. 
Ren,  stalact,  lam  curved ;  G  2*035 ;  res,  vit ;  y w,  ywh  bn ; 

fragile ;  BB  flame  gn,  intum,  fus  dif  scoria,  mag ;  Pe,  P, 

S,  Aq,  454. 
ni ;  fib,  stel,  glob  ;  G  2*8 — 2*4 ;  w,  ywh,  gnh,  bnh,  bk ;  vit — 

res  ;  trl ;  BB  w,  intum ;  hot  sul  sol ;  often  fluorine;   ^ 

P,  F,  Aq,  231. 
ni ;  fib,  stel,  G  8*88  ;  ywh,  bnh ;  res ;   trl ;  like  wavellite ; 

3Pe,  il,  P,  Aq,  281. 
VI ;  hexag ;  ren,  bot,  fib,  gran ;  G  6  5 — 7*1  ;  bn,  bright  gn; 

orange ;  strp,  strl ;  brittle  ;  BB  char  fus.  glob  cryst ;  nit 

sol ;  Ph,  P,  602. 
YI ;  hexag  pms  ;  mas,  fib ;  G  8-^*8 ;  gn,bh,  wh,  ywh,  gyh, 

rh,  bnh ;  vit,  subres  ;  trp,  op  ;  brittle;   BB  fus  dif  1 1   bor 

cryst  glass  ;  niieol,  no  efferv ;  Ca,  P,  F,  CI,  214. 
in ;  cryst ;  dod  ;  yw,  ywh,  bnh ;  vit — ^res  ;  trl ;  £1,  ¥e, 

P?,238. 
YI;  hexag  pms,  like  apatite  ;  C% "Sig,  1^,.  214. 
ni ;  cleav  ;   mas ;  G  8*5 — 3*6 ;  subres ;  bh ;    st  gyh ;  trl, 

strl ;   BB  fus  !  mag ;  aeidt  sol,  no  efferv  ;  f'e,  ifln,  Li,  P, 

Aq,  448. 
Ill ;  el  imperf ;  G  2*986 ;    ywh,  gnh-w ;  vit,  subres  ;  trl ; 

very  brittle ;  BB  fus  dif  w  enamel ;  hot  mur  sol ;  Si,  Ca, 

P,  F  t,  282. 
IV;  95025';  ma8;G8;  ywh,gyh;  vit ;  trl ;  BB  fus  dif,  gnh 

glass,  bor  trp;  heated  nit  sol,  no  efferv ;  ]f[g,  P,  F,  216. 
YI ;  (II ?  phosphocerite) ;  minute  acic ;   G  4*6 — iS ;  ywh, 

or  colorless ;  trp— trl ;  BB  flis  dif  I ! ;  flame  gnh;  m/sol; 

Ce,P,236. 
ni  ?  cryst ;  el  brilliant ;  G  8—811 ;  pale  gn ;  vit,  p'ly ;  strp 

—trl ;  BB  fus  1  intum,  w  ;  pulv  tul  sol ;  3tl,  P,  L,  F,  282. 

a.  Specie*  very  dUUnetly  foliated  or  JUmna  in  eome  varietiee. 


Diadochite, 

Wavellite, 

OaoQzeDe, 
Pyromorphite, 

Apatite, 

Childrenite, 

Talc-apatite, 
Triphyline, 

Herderite, 


8—4 

3—4 
8*5—4 

4*5—5 

4*5—5 


Wagnerite, 

5— 6-4 

OiyptoUte, 

5—5*5 

Amblygonite, 

6 

Wavellite» 
Cacoxene, 


^bl 
Fib! 


PjpiuuiQrpbitt^     H=! 
Apatite,  ~~ 


Fibrouib 


5M 
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fi.  8peeie$  arranged  aeconUng  to  their  tpeei/e  fframtiei. 


Webstflrite,  227. 
Piwophane,  228. 
DiAdochite,  464. 
WaTeUite,  281. 
Hopeite,  488. 
Ofaiidremte,  288. 
Herderite,  282. 
WagDerite,  216. 


8p.fniTity. 

0p.fniTlij. 

1-66. 

Amblygooite,  282. 

8—811. 

!•«— 2. 

Apatite,  214. 

8—8-8. 

2-085. 

TaU^apfttite,  214. 

2-8— 2-4. 

Cftcozene,  281. 

8-88. 

2-7  6— 2-8. 

Triphyline,  448. 

85— 8-e. 

f 

CrjptolHe,  286. 

4-6— 4-8. 

2-985 
8. 

Pyromorphite,  502. 

6-5—7-1. 

dyolite, 

PloelUte, 
Ohodneffite, 

Ohiolite, 

Iluor  Spar, 


f  f  f  Fluaridt :  no  effenresceooe  with  adds ;  flaorine  reactioo. 

HaidiMH. 

2— 2'5  ni;  maA,  c2  rectang;  O  2*8 — 2*95  ;  w ;  Tit;  subplj;  atip 
— trl ;  brittle ;  BBfua  1 1 1 ;  tulBol,  fluoriDe  ;  Na,  Al, F,  288. 

8  ni ;  cryst ;  w ;  vit ;  trp ;  Al,  F,  284. 

8-5 — i  III ;  mas,  cleav ;  G  2*62 — 8*1 ;  w,  gyh,  ywh  ;  rit,  raa ;  tri ; 
BB  fu8 ! ! ! ;  ni/  sol,  flaorine ;  Na,  Al,  F,  234. 

4  III;  maa,  cleav;  G  2*7 — 2*9  ;  w;  subres;   trl;  brittle;  BB 

fus ! ! ! ;  tul  dol,  flaorine ;  Na,  Al,  F,  283. 

4  I ;  cryst,  el  oct ! ;  mas ;  G  8*1 — 8*2 ;  w,  y w,  gn,  rdh,  bh,  pur- 

ple ;  vit ;  trp,  trl ;  brittle ;  BB  phosph ;  fus  dif,  ^"^mi^l ; 
ntl  sol ;  Ca,  F,  216. 


f  f  f  f  Boratet :  no  effervescence  with  acids ;  B.B.  reaction  of  boracic  acid. 
Hayesine, 


Ulezite, 
Boracite, 


Bhodizite, 


8 


Masses  made  of  interwoven  fibres ;  w ;  odorous ;    forma  m 

paste  with  water  ;  Ca,B,  Aq,  217. 
Structure  like  Hayesine  ;  Ca,  B,  JTa,  Aq,  217. 
I ;  small  cryst,  hemihed ;  mas ;  G  29 — 3  ;  w, gyh, ywh, gnh ; 

vit ;  strp,  trl ;  BB  intum,  glass  ;  w  op  cold  ;  mur  sol  Ag» 

B,  216. 
I ;  like  Boracite  ;  gyh,  ywh-w  ;  trl ;  BB  fus  dif !,  flame  gnh, 

then  red;  mur  sol  dif;  a  lime-boracite,  219. 


2.  Soluble  in  acids,  the  silica  gelatinizing ;  Silicates. 


Nontronite, 
ChrytoUte, 

Cwite, 


•  B.B.  infusible. 

2 — 3  Mas ;  feel  unctuous ;  ywh,  gnh  ;  op,  strp ;  fragile ;  BB  infba, 
bh,  bn  ;  mur  gelat;  Fe,Si,  Aq,  440. 

6-6 — 7  III ,  99°  7',  130°  10' ;  glassy  grains  and  crystals  dissemina- 
ted; G  3'3 — 3  5  :  green ;  trp— trl ;  BB  6orfus,  iron  bead ; 
mur  insol ;  ml  gelat ;  Mg,  Fe,  Si,  278. 

5'5  VI;  mas,  gran;  G  4-912;   dull  adamant,  res;  dore   bo« 

cheiTT  r,  gyh  ;  strl,  op ;  BB  infus;  pulv  mur  gelat  easily  ; 
Ce,  Fe,  Si,  Aq.  881. 
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•• 


B.B.  fusible. 


26 


8 


8*5 


8 


CoIlTrite, 

Spsdaite, 

ASopluuie, 

SplyMrostilbite, 

Lnunonite, 

BstiHa, 

Simoiiie, 

FhUliptite, 

Peetolite, 

Omelimte, 

BrewBterite, 

Apopbyllite, 

Okenite, 

SUet  CaUunine,    4'6 — 6 

Thomtmrite,  5 

6—6-6 


f  Hjdrom. 

1 — 2       OlAj-like  ;  G  2 — 2*15;  w;  dull,  glimmering;  tri,  op;  fed 

greasy ;  adheres  to  the  tongue ;  nt/gelat;  Al,  Si,  Aq,  288. 
Mas;  rdh ;  ply ;  BB  glassy  enamel;  mur  sol,  imperf  gelat ; 

Kg,  Si,  Aq,  268. 
Mas,  ren ;  G  1*86 — 1*9 ;  Tit,  res  ;  w,  gnh,  boh,  bh,  ywh ;  trl; 

britUe ;  Al,  Si,  Aq,  289. 
Glob,  diverg ;  G  2*05—2*21 ;  ply,  vit ;  w,  ywh,  gyh ;  trl, 

strl ;  brittle ;  BB  intum,  fus ;  Al,  Ca,  Si,  Aq ;  Zeolite,  299. 
8-5— 4    rV ;  cryst,  d !,  columnar  diverg;  G  2-29— 2*4 ;  vit,  p'ly ;  w, 

ywh,  gyh  ;  trp,  trl ;  usually  opaque  and  pulv  on  exposure ; 

BB  intum,  fus ;  nit  or  mur  gelat ;  Al,Ca3i>Aq ;  Zeolite^  808. 
Glob,  diverg,  flat  columnar ;   G  2*8—2  4 ;  silky,  ply ;  wh, 

ywh,  rdh ;  trl ;  BB  fus,  mur  gelat ! ;  Al,  Oa,  Na,  Si,  Aq ; 

Zeolite,  802. 
Fib  diverg ;  G  2*6  ;  r,  gy,  wh ;  BB  intum,  fus ;  Al,  Ca,  Si,  Aq ; 

ZeoliU,  800. 
Broad  stalact ;  G  1*65 — 1*9 ;  wh,  gyh,  bnh  ;  vit,  ply,  cross 

fracture,  res ;  nit  or  mur  gelat ;  Al,  Si,  Aq ;  lava  cavern,  288. 
ni;  cryst,  often  cruciform;  d  imperf;  G  2 — 2*2;  vit;  w, 

rdh;  trl,  op ;  BB  intum,  lus ;  mur  pulv gelatl;  Al,  Oa,  Si, 

Aq  ;  Zeolite,  805. 
ni  f  mas,  fib,  ado ;  G  2 — 2*74 ;  w,  gyh ;  subvit,  ply ;  strl ; 

op ;  tough ;  BB  fus !  enamel ;  mur  gelat  after  heating, 

Ca,  Na,  Si,  Aq,  248. 
VI ;  hezag ;  G  2*05— 21 ;  w ;  trp,  trl ;  brittle ;  BB  intum 

fus ;  mur  gelat ;  Al,  Ca,  Na,  Si,  Aq ;  Zeolite,  809. 
4*6 — 5     rV ;  cryst,  cl ! ;  G  21 — 2*46  ;  vit  ply ;  w,  gyh,  ywh;  trp, 

tri ;  BB  froths,  fus ;  Al,  Ba,  Sr,  Si,  Aq ;  Zeolite,  298. 
4*5 — 5     II ;  oct  and  prism,  mas,  cl  basal ! ;  G  2—2*4  ;  w,  gyh,  gnb, 

ywh,  rdh ;  trp,  op ;  brittle  ;  BB  exfol,  fus ;  nit  imperf  ge- 
lat;  Ca,  &,  5i,  248. 
4*6—5     ni ;  122°  19' ;  mas,  fib ;  G  2*28—2*88  ;  w,  ywh,  bh ;  subply ; 

tough ;  BB  fus ;  »oda  efferv,  strp  glads ;  mur  gelat ;  Ca,  Si, 

Aq,247. 
ni;  mam,  hot,  stalact,  mas;  G  8*85 — 8*45;  wh,  bh,  gnh, 

ywh,  boh ;  trp,  trl ;  BB  fus  dif !  I  ;  bor  cleav  glass ;  eoda 

fumes  of  zinc  dif ;  mur  gelat ! ;  Zn,  Si,  Aq,  482. 
ni;  cryst,  cl!;  columnar  diverg ;  G  2-3— 2*4;  vit,  ply;  w, 

bnh ;  trp,  trl ;  brittle ;  BB  intum,  fus  dif  I,  mur  pulv  gelat ; 

Al,  Ca,  Na,  Si,  Aq ;  Zeolite,  806. 
I ;  oflan  trapexohed ;    G  2*06—2*8 ;  vit ;  w,  gyh,  gnh,  ywh, 

rdh ;  trp,  op ;  brittle  ;  BB  foa,  no  intom ;  mur  gelat;  Al, 

Ha,  Si,  Aq,  811. 


4—5 


4*6 


umrmm  innfBTAiJuio---«TUiJL  rnnriiWtj 


Mfiitjpc, 


p^ti^^^ 


6—6-6 


6—6-6 


6—6-6 


6-6 


UI;  CTfi*  aeic;  Arayfib;  0  2-16— 2^S;  Tii^nbplj;  w, 
gyh,  jwh ;  trp,  trl ;  brittle ;  BB  f os  quietly ;  wutr  gdat ! ; 
Al,  Xa.  Si,  Aq ;  2m&7«,  800. 

nr ;  cryst,  acic;  divcrg,  fib ;  O  2-2—2^ ;  Tit ;  w.  gyli,  ywh ; 


tqp,  tr! ;  BB  curia  up  like  m  vonn,  lot ;  wtmr  g«lai ! ;  Al, 

Ca,8i,Aq;  Zeoliie,  900. 
IV;  smaUgiaaBycryst;  mas;  G2-9— 3;  w, gyh, gnh,  jwh, 

purpUsh  ;  trp,  trl ;  BBintum,  rit  glob,  flame  gn ;  nit  g«lAt; 

Ca,  Si,  B,  Aq,  260. 
I;   dodec;   grao  mas;  Q  2*37—2-4;   res;  bh-gy,  aah-gy, 

smoky,  dark ;  trl ;  BB  fus !,  intum,  op,blebby  ^mm ; 

gelat ! ;  Al,  Na,  (X  Si,  Aq,  370. 


m,  Spedet  dutiaetly  foliaUd  ctrfhrtnu. 


BftaroBtObite,  2^.  H=8*6  FiK 

Lannootte,  808.  8-6—4  GoL 

ltoole,802.  3-6—4  Fib. 

Betate,  300.  4  Fib. 

PeetoUte,  248.  4—6  Fib. 


Okemte,247. 
Apophyllite,  248. 
Thomsouite,  308. 
Mesotype,  800. 


H=4-5— 6  Fibc 
4-6—6  FoL 
6  Rbi 

5—6-6  Fib. 


0.  Specie*  arranged  according  to  their  tpeeific  gravities. 


Samoine,  288. 
Allophane,  289. 
CoUyrite,  288. 
Spadaite,  263. 
PhUlipsite,  805. 
Qmehnite,  809. 

8f».  gniTity. 
186—1-9. 
1-86- 1-9. 
2—216. 

2—2-2 

Meflotype,  800. 
Okenite,  247. 
Scolecite,  300. 
Laumonite,  303. 
Mesole,  302. 

216—2-26. 
2-28— 2S8. 
2-2—2-28. 
229—284. 
23—2-4. 

2-05—2-21. 

Retxite,  300. 

SphserosUlbite,  299. 

Ajialcime,  811. 

2^)6—2-21. 

205— 2-3. 

Tbomaooite,  306, 
Ittnerite,  370. 

2-3—2-4. 
2-37— 2-4. 

Apophyllite,  248. 

2—2-4. 

Datholit«,  250. 

29—3. 

Brewsterite,  298. 

2-1— 2-46. 

Electric  Calamine,  482 

.  3  35— 8-45. 

Pectolite,  248. 

2—2-74. 

ff  Anhydrous. 

WoQastonite, 

Humboldtiie, 
Skolopaite, 

HaQyne, 
Nosean, 
Lapis  Lanli, 


4  5 — 5     rV ;  cleav,  mas,  subfib ;  G  2*75 — 29 ;,w,  gyh,  ywh, rdb, bnh  ; 

strp,  trl ;  subvit,  ply  ;  BB  char  fus,  colorless  bead  ;  mwr 
gelat ;  Ca,  Si,  265. 
6  11 ;  G  2-9— 315  ;  vit ;  bnh.yw,  fi:nh,  rdh  ;  trl,  op ;  BB  fus  dif ; 

acid9  gelat ;  Al,  Ca,  Mg,  Na,  Ye,  Si,  348. 

5  Mas,  imperf  gran ;  G  2'58  ;  Tit ;  gyh,  rdh,  gy,  w ;  trl,  strl ; 

BB  fus,  intum,  gnhw  glass  ;  mur  gelat ! ;  Al,  Ca,  Na,  Si,  S, 

369. 
5 — 6-6     I ;  dodec,  mas;  G  2*4 — 2  5  ;  vit ;  b,  gnh  ;  trp  ;  BB  decrep, 

fus  slow,  op ;  hor  eflferv ;  mur  gelat ;  Al,  Ca,  Na,  Si,  S,  369. 
6-5  I ;  gran  mas ;  G  2 -25 — 23  ;  Tit ;  gyh, bh,  bnh, bkh  ;  trl, op ; 

BBfusdifl;  adds  gelat,  no  HS ;  Al,  Na,  Si,  S,  869. 
6-6  1 ;  dodec ;  mtt ;  Q  2-B— fi'6 ;  vit ;  b ;  trl,  op ;  BB  fus ;  mur 

gclat,868. 
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HuiMM. 

Edelibnit4s, 

55 

Willemite, 

5-6 

Sodaltto. 

6-6— « 

Davyne, 

5-6—6 

Nepheline, 

6-6—6 

Banowite, 

6-6—6 

Gehleoite, 

6-6—6 

Allanite, 

8-6— 6 

Indianite, 

6 

Eudialjtei 

6 

Tephroite, 


Idocrase, 


Epidote, 


6 


6-6 


6-7 


Ohrytolite, 


6-6—7 


fibrom,  faatliery,  mas ;  Q  2*68 ;  w,  gyh;  tip ;  Bin  'WoOaa- 
toDite;  Ca,Si,266. 

y I ;  hexag  pms ;  mas ;  Q  Si) — 4*2  ;  Tit,  res ;  wli,  gnli-jv  ; 
rdh,  gyh,  bnh ;  trp,  op ;  brittle;  BB  decrep,  kftiB,  er  fas 
dif  1 1 ;  pulT  mur  gelat ;  En,  Si,  484. « 

I;  mas;  ddodec;  G  2*2 — 2^;  Ttfc;  bo, gy, b^ gD ;  trp,8trl; 
BB  fus  dif;  nit  gclat;  Al,  Na,  Si,  01,  868. 

YI ;  hexag,  like  NepbeliDe ;  mas ;  G  2-42 — 2*62 ;  sobrit, 
subp'ly;  w,  gy,  yw,  gnh,  bh,  rdh ;  trl;  BB  fus  I  intum; 
mur  efTerv,  gelat  after  beatiug ;  Al,  Na,  Ca,  Si,  G,  824. 

VI ;  bezag ;  mas;  G  2*6 — 2-66  ;  vit, greasy  ;  w, gyh,  gjnh, rdh, 
bnh  ;  trp,  strl ;  BB  fas ;  acids  gelat ! ;  Al,  Na,  E,Si,  82t. 

Mas,  gran;  G  2*7—2*76;  subply;  w;  strl;  BB  fus  dif; 
adds  gelat ;  Al,  Ca,  Si,  842. 

II ;  G  2*9 — 81 ;  res,  vit ;  gyh-gn,  bn  ;  strl,  op;  BB  fus  difl ; 
mur  gelat;  Al,  Ca,  Fe,  Si,  842. 

IV;  cryst,  acio;  mas;  G  8*8 — 4*2;  pitch-blark,  bn,  ywh; 
strl,  op ;  brittle ;  tt  gyh ;  BB  intum,  fus ;  acidt  gelat ; 
Al,  Fe,  Ce,  Ca,  Si,  864. 

V ;  mas,  gran ;  G  2*668  ;  w,  gyh ;  trl,  strl ;  BB  fua  dif;  acidi 
gelat  1 ;  Al  Ca,  Si,  886. 

VI ;  rbdl,  d  basal ! ;  maa;  G  289 — 2-91 ;  yit ;  bnh-r ;  op, 
strl ;  BB  fus  gyh-gn  scoria  or  op  glass ;  puly,  acidi  gelat; 
Zr,  Fe,  Ca,  Na,  Si,  878. 

Mas,  gran  ;  G  4—4*12 ;  ash-gy ;  9t  gyh ;  bn  or  bk  on  expo- 
sure; BB  fosi  bk  scoria;  mur  gelat !,  not  erolTiDg  chk>> 
rine ;  Mn,  Si,  464. 

II ;  cryst,  cl  indist ;  mas ;  G  8*84 — 4*0 ;  vit,  res,  often  lus- 
trous ;  bn,  gn ;  yw,  b ;  strp,  strl ;  BB  fus !  intum ;  aeUk 
after  heating,  sd  and  gelat ;  Al,  Ca,  Fe,  Si,  860. 

rV;  cryst;  mas,  subcolnmn;  G  8*25 — 8-6;  vit,  res;  pfah 
tachio-gn,  bn,  gy ;  strp,  op ;  BB  fus ;  mur  after  strong  ig- 
nition sol  and  gelat ;  Al,  Ca,  Fe,  Si,  sometimes  with  Mg 
and  Ce,  862. 

Ill ;  990  7',  I8O0 10' ;  glassy  grains  and  disseminated  cryst ; 
G  8*8-8*6  ;  green ;  Mg,  Fe,  Si,  278. 


a.  8peei€»  distinctly  foliaceou$  or  fbrous  in  some  varieties. 
Edelibrsite,  266.        H=6*6  Fib.  WoUastonite,  266.        H=4'5— 5. 


fi.  Speeiit  arranged  according  to  their  tpecific  gravities. 


8p.  frarity. 
Sodalite,  268.  2*2—2*4 

Nosean,  869.  2'26— 2*8. 

Lapis  Lamli,  268.    2-8—2*6. 
Haayne,  869.  2*4— 2*5 

Davyne,  824.  2-42—8^2. 


Nepheline,  828. 
Skolopsite,  869. 
Edelforaite,  266. 
Indlaiiite,  886. 
Banowite,  842. 


Sp.  ftmTtty. 
2-6—266. 
2-68. 
2*68. 
2*668. 
2*7— f -76. 


eoo 


LUBTftX   UVMBTALUO — BTEBAK   UWCOLOMMB, 


WoQadonite,  265. 
Eudial^  878. 
Oehlenite,  842. 
Homboldtite,  848. 
£pidote,862. 


2-75— 2-9. 
2-89--2-91. 
2-9— 81. 
2i>--816. 
8-26--8-5. 


OhrfMlite,  278. 
Allttiite,  864w 
Idoerase,  860. 
Willemite,  484. 
Tephroite,  464. 


8-8— S-6. 
8-8— 4-2. 
8*84~-4'a 
S-9— 4-2. 
•12. 


8.  Insoluble  in  acids,  or  partly  soluble  without  gelatinizing. 

*  Infusible, 
f  RR  Reaction  of  phoephoros  or  fluorine. 


HardncM. 

Xenotime, 

4—6 

Fliiocerite. 

4—6 

Iffoomnte, 

6 

TnrqnoiB, 

6 

Luolite, 

6—6 

II ;  cl  lateral ! ;  G  4'4— 4*6 ;  yvli-bo ;  tt  pale  bn ;   res ;  op ; 

BB  bor  uncol  glob ;  €icida  insol ;  Y,  P,  287. 
VI  f    hexag ;   G  4*7 ;   rdh,  yw ;    «£  w,  ywh ;   ttrl,  op ;   BB 

darkens;  bor  sol,  red  in  outer  flame,  Ce,  F,  Aq,  287. 
IV ;  small  cryst  imbedded ;  el  basal  1 ;  bo,  boh-red ;  Tit-res ; 

strp— strl  brittle ;  BB  bar  slow ;  mur  slow  deoomp  ;  Ce» 

La,  111,  P,  286. 
Stalact,  ren,  no  ^ ;  G  2*6 — 2*86 ;  bh-gn ;  waxy ;  stri,  op ;  BB 

decrep,  bo,  gn  flame ;  bor  fus ;  mwr  insol ;  £1,  P,  Aq,  229. 
IV  ;  crjst,  mas;  G  8— 8'16;  blue,  gnh;  yit;   strl,  op;  BB 

blebby  appearance ;  ^trp  glob ;  fig,  £1,  P,  Aq,  229. 


No  species  in  this  sobdivision  are  either  fibrous  or  foliated. 


ff  Hydrous;    no  phosphorus  reaction.    Hydrous  silicates  of  magnesis,  alumina  or 

oxyd  of  iron.* 


Fholerite, 
Halloysite, 


Pyrophyllite, 

Talc, 

Steatite, 
Eerolite, 
Picrosmine, 


0*6 — 1     Soft  pearly  scales,  w ;  mas ;  G  2"3 — 2*6  ;  dilute  nit  not  sol ; 

Al,  Si,  Aq,  283. 
1  Clay -like,  mas  ;  G  1'6— 21 ;  w,  bh ;  waxy ;  adheres  to  the 

tongue ;  strl,  more  trp  in  water ;  acids  decomp ;  BB  with 

cobalt  solution  blue  color ;    Al,  Si,  Aq,  288.    (For  other 

hydrous  silicates  of  alumina,  see  pp.  284,  286,  286). 
1  Fol  like  talc,  rad :  G  27— 28 ;  p'ly ;  gn,  gnh,  w,  ywh ;  strp, 

trl ;  lam  flex ;  BB  sweUs  up ! ! ,  soda  fus ;  sul  partly  sol ; 

Al,  Si,  Aq,  291. 
1—1-2     IV  or  III ;    c/  fol !  I  mas ;  G  2-68— 2-85 ;  gnh,  gn,  w  ;  ply  ; 

feels  greasy ;  lam  flex,   inelastic;  BB  bor  intum,  glass; 

acids  no  action ;  lilg,  Si,  251. 
Mas,  gran ;  G  2-65— 2*8 ;  w,  gyh,  gnh ;  subply ;  feel  greasy; 

BB  bor  in  turn,  glass ;  acids  no  action ;  Mg  Si,  261. 
Mas,  ren;  lam ;  G  2—22  ;    vit,  res ;   w,  gnh,  gn ;    trp — trl ; 

feel  greasy ;  BB  bkns;  Mg,  Si,  Aq,  257. 
2-6—8    in ;  d  mas,  fib ;  G  2-69— 2*68 ;  gnh-w,  gn,  gy ;  ply,  vit ; 

strl,  op;  odor  argil  if  moist ;  BB  intum;  Mg,  Si,  Aq.  268. 


1-6 


*  Some  of  the  micas  and  some  feldspars  (not  here  included)  are  at  times  hydrous. 
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VOlanite, 

PSeroplijU, 
Dtrmatiiia, 

FfTwgillite, 

Hjdrophite, 
Oiblwte, 

Betimdite, 

OlmtoDite, 

CBntedite, 


]ioiinMiite» 
Chloritoid, 


Opd, 


Bonreoito, 


•^■i^Bd^^^B^^^^"  ^^* 


8-6 


8-6 


8 
4—6 

4-5 


6—6 

6-6—6 


6-6—6 

6 

6—6-5 

6-6 


Hengyimperf  fol ;  G  2*764;  gnh,  gyh;  itrl,  irl;  mmr  heated 

■ol ;  Al,  Mg,  Si,  Aq^  S98. 
ni;  mes;  0  2*976;  ywh-gn;  etrp;  aeidt  deoomp;  Mg,  Si, 

Aq,  267. 
liiB,  M;  O  2*76 ;  deep  gnlhgj;  Mg,  Fe.  Si,  Aq,  259. 
liae,  cniBte  on  terpentint ;  gnh;  ree ;  feel greaij ;  odor  ugil 

when  moistened ;  BB  Martenti ;  Mg,  Si,  Aq,  266. 
Mas ;  rarely  in  prisma,  not  el ;  G  2*6 ;  bk,  bh,  id ;  shining  or 

doll ;  res;  trl,  op ;  argil  odor ;  BB  slightlj  glased ;  hor  fus 

slowly ;  mur  sol ;  Al,  Fe,  Si,  Aq^  289. 
Mas ;  fib ;  G  2*66 ;  mocintain-gn ;  Hg,  Fe,  Si,  Aq,  269. 
YI ;  hexag  tables ;  d  basal ;  mas,  stalact,  crust ;  G  2-8 — 2*4 ; 

gyh,  gnh,  w ;  ply,  waxy ;  trl ;  towgh ;  3fcl.  Aq,  224. 
lias;  G  2-498;  bnh-yw;   resinousi;    BB  whitens;  Hg,  Si, 

Na,  Aq,  267. 
Foil  mas;  G  8-098;  rdh-bn;  copper-r;    sabmet-ply;  strl; 

lam  brittle ;  BB  wtns ;  hor  sol ;  aeidi  some  action ;  Al,  Mg» 

Ca,  Fe,  Si,  Aq,  264. 
n ;    like  zircon ;  G  8*629 ;   adamantine ;  rdh-bn ;  op,  strl; 

BB  hor  QfT  phoM  sol  dif,  colorless  glass ;  $oda  not  sol ;    Zr, 

Ca,  Big.  Si,  Ti,  Aq,  893. 
Mas,  fol ;  G  82678 ;  ywh,  w;  vit;  Mg,  Fe,  Si,  Aq,  269. 
Coarse  fol ;  G  8-4 — 8*66  ;  gy,  gyh-gn,  gnh-bk ;  weak  ply ;  BB 

darkens,  mag ;  bar  fus  iron  glass ;  aeid$  not  sol ;  Al,  Fe,  Si« 

Aq,  292. — Chlorite  spar  is  a  simihur  mineral  without  water. 
Mas;  G2— 221;  w,yw,r,b,gn,  gy,bo;  Tit,  res,  ply ;  BB 

yields  water,  sometimes  rdns  when  impure ;  9oda  fus !  Si, 

Aq,  246. 
Mas,  fine  gran ;  G  2-69 — 2*8 ;  ap[de-gn ;  faint  rit ;  trl ;  splin- 
tery, tough ;  BB  unalt ;  hot  mur  deoomp,  266. 
ni;  129°  64';  fol  mas;  G  8-4—8-6;  gnh,  gyh,  bnh;  ply, 

yit ;  trl,  strl ;  brittle ;  BB  decrep ;  9oda  unalt ;  m/  no  ac- 
tion ;  icl,  Aq,  228. 
II ;  cryst ;  G  4*047 ;  yit-subres ;  bn,  rdh,  bluiah-w  within  ; 

BB  yields  water  ;  bar  sol  dif  ;  pulv,  nU  boiling  attack ; 

Zr,  Si,  H,  880.    Resembles  xircon. 


a.  Speeiei  dUHnetly  foliated  orJibrouM. 


Pyrophyllite,  291.  H=l  Foil 

TWc261.  1-1-6  Foil 

Kerolite,267.  2—2*6  FoL 

Picrosmine,  268.  2*6 — 8  Fib. 

Aspasiolite,  293.  2*6—3  Subfol 

Picrophyll,  259.  FoL 


Hydrophite,  259. 
Gibbeite,  224. 
Clintonite,  264. 
Monradite,  269. 
Chloritoid,  292. 
Diaspore,  228. 


H=8-5 
8—4 
4—6 
6—6 
66—6 
6—6-5 


Fib. 

FeL 

FoL 

SubfoL 

SubfoL 

FoL 


0,  Spiciu  arranged  according  to  their  tpee\fic  gramtits. 


Halloysite,  288. 
Kerolite,  267. 


8p.  ffSTitT. 

1*6—2*1. 
2-0— 2*2. 


246. 


224. 


8p.  friTltj. 
2—2*2. 
2*8—2-4. 
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I1ioMto,t88. 
Betiiiftlite,  S61 
PyrargiUite.  289. 
1Uo»Ml. 
Fummine,  258. 
Bowcoite,  286. 
Bjdrophite,  268. 
StMtite,  261. 
Picropbjll  269. 
Pjrropbyllito,  291. 


Bp.  giAThy. 

S*8*-2^ 

2-498. 

26. 

2-68—2^6. 

2*69— 2*68. 

2-69— 2-8. 

2^. 

2'86— 2^ 

2-76. 

2^—2-8, 


Aiptaiolita^  291. 
Dermattne,  268. 
ViUtnite,  267. 
CUntODite,  284. 
HofflnaiU,  269. 
DiMpore,228. 
Chkritaid,  292. 
(Eitodit^  S98. 

88a 


2^6i. 

2-976. 
S098. 
S-2671. 
8-4— »-5, 


8-629L 
4-047. 


ChiMtoUte* 
Blende, 

Aiorite, 


RutOe, 

Ostnmite, 
Stannitc, 


8—8-6 
8-6—4 

4*6 


Tttro-colanibite, 

4-6—6 

Knebelite, 

6—8! 

BdUmite, 

6-6 

PeroTflkite, 

6-6 

Leueite, 

6-6— 6 

Brookite, 

6-6—6 

AnAUne, 

6-5—6 

Chondrodite, 

6—6-6 

6—6-6 

6—6-5 
6-6 


f tt  Anhydrouft.* 

ni;  pms  boh  or  bkh,  teesekted  wifli  gyb-w;  dnll,  nhwH; 

a  2-8—8-8;  BB  infut ;  AI,  Fe.8i,  818. 
I;  cl  dodecl ;  mas ;  G  4—4*2 ; resin yw,  bo,  bk,  r,  go ;  4rf  w, 

boh ;  trp,  trl ;  brittle ;    BB  infos,  or  Ins  dif  1 1 ;  mur  aol ; 

Zn,  S,  479. 
II,  like  zircon  ;  minute  cryst ;  vit ;  colorless,  ywh,  gnih ;  til, 

op ;  BB  bar  sol  dif  t,  more  bar  op  oo  fluning ;  pko*  sknr 

sol ;  Ca,  Ta  (f ),  898. 
Mas,  thin  pIate^  grains ;  O  6*6 — 6*9  ;   res,  rit ;  ywh,  bo; 

boh-bk;  op;  BB  6or  sol;  acidt  insol ;  T,  Ca,  Ta,  U.  899. 
Mas ;  G  8*71 ;  glistening ;   gy,  r,  bo,  gn ;    BB  ^  to  dark 

oliye-gn ;  Mn,  Si,  464. 
Dissem  cryst>  el  distinct ;  G  2*8 — 8 ;  dark  gyh-bo,  vwh-gj ; 

ywh  oo  exposure ;  vit ;  trl ;  BB  bleached ;  bar  trp  glaas ; 

Mg,  Fe,  Al  Si,  281. 
I ;  cubca.  hemihed ;  G  4*017  ;  met-ad ;  g}'h,  iron-bk ;  sir], 

op ;  BB  bar  glass,  titan  reaction ;   Ca,  Ti,  890. 
I;  trapezohed;  c/imperf;  G  2*45^2*5;  rit,  not  Ivstrona ; 

w,  gyh-w ;  trl,  op ;  BB  bar  fus  dif;  acids  decomp,  silica 

pulv ;   Al,  K,  Si,  822. 
in ;  cryst ;  G  8*8— 4*18 ;  met-ad,  submet ;  bn,  ywh,  rdh,  bk ; 

rest  like  RutBe,  888. 
n ;  ciyst  acute  oct,  or  tab ;  G  8*86 — 8*95  ;  met-ad ;  bo,  bh, 

gnh ;  rest  like  rutile,  889. 
rV ;  dissem  in  ffran  limest ;  G  8"1 — 8*2 ;  subvit,  res ;  yw, 

wh,  bnh;  gnh,  bkh;  trp— sbtrl;  very  brittle;    BB  bar 

ywh-gn ;  reaction  of  fluorine,  Mg,  Fe,  F,  Si,  280. 
II;  cryst,  often  acic;  mas;  G  418 — 4*26  ;  met>ad,  subrH ; 

rdh-bn,  rd,  ywh,  bk ;  strp— op ;  BB  nnalt,  6or  rd  in  oolar 

fl;  Ti,887. 
Ill ;  ciyst ;  G  4-8—4*4 ;  vit ;  dove-bn,  gyh ;  brittle ;  BB 

bar  fus  dif;  nii  ingol ;  Zr,  Si  ?,  880. 
Mas,  compact ;  G  8*646 ;  nearly  dull ;  paleywh-w ;  strl,  op ; 

Sn,  Al,  Si,  886. 


*  Choodrodite  and  Topat  in  this  section  ghre  a  fiwurvM  reaction. 
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BunllU, 
Tin  Ore, 

Kyanita 

Andaluttte, 

Quits, 
Staurotide, 

Okroin#  Garnet, 
ZirooD, 

Sapphirine, 

Phtnadte, 

T6pai, 
Spinel, 

Cliryvoberyl, 
Sapphire, 

Diamond, 


6-6 


e— 7 


10 


Ooliunnar,  prism;   diToi^g;  G  2*984;  tSSkj',  gyh-w,  gnh; 

trl;  BB  infos;  Al,  Si,  820. 
II ;  crjst,  mas,  grains ;  G  6*8 — 7*1 ;  ad,  sub^it^  snbrea;  bo, 
bk,  rdh,  gy,  ywh ;  tt  gjh  ;  strp— op;  BB  ekar  reduo  dif  1, 
bar  and  sodls  reduced ;  aeidi  insol ;  Sn,  885. 
6 — 7*26  y ;   slender  bladed  cryst^  common ;  bh,  wh;  rbo  pma,  boh, 
gyh;  fib  mas;  G  8*1 — 8*7;  vitysbply;  bkh;  trp— sbtrl; 
BB  unalt ;  bar  fus  dif ;  Al,  Si,  814. 
6— -7-6    ni;  91°  20';  prisms  stout;  mas;  G  8*1— 8*85;  vit;  gyh, 
rdh,gnh;  strl— op;  tough;  BBunalt^ftor  fus  dif  I;  Al,Si, 
817. 
7  VI ;  cryst,  mas ;  G  2*6— 2*7;  w,  yw,r,  bn,  gn,b,bk;  tip — 

op ;  vit,  subres ;  BB  ioda  fus !  Si,  289. 
7—7*6     III;  129«>  20^;  pms  stout,  often  cruciform;   G  8*6—3*76; 
submit,  vit ;  bnh,  rdh-bn,  bk,  gy ;  trl,  op;  BB  darkens,  bor 
fus  dif  gn  glass ;  Al,  Fe,  Si,  819. 
I;  dodec;  G  8*4184;  yit;  emerald-g^een ;  BBinfus;  bar 

chrome-gn  glass  ;  Cr,  AJ,  Ca,  Si,  848. 
II;  cryst;  G  4-5— 4*76  ;  vit-adamant;  bn,  r,  yw,  gy,  w, 
often  bright;  trp,  strl;  BB  loses  color;  phos  and  sodla 
inftts ;  aeidt  no  action,  or  dif !    Zr,  Si,  379. 
Small  fol  grains;  G  8*478 ;  yit;  b,  gn  ;  trp,  trl ;  BB  infus, 
bor  infus,  unalt ;  Hg,  Al,  Si,  820. 
7*6—8    VI;  hezagpms;  G  2*65— 2*76;  vit,  subres;  gn,  emerald- 
gn;  ywh,  bh,  bnh  ;  trp,  strl ;  BB  bar  clear  glass ;  Be,  Al, 
Si,  878. 
VI;  cryst,  <;/eai;  rbdl  ;  G  2*969;  vit;  colorless,  vine-yw; 
rdh;  trp,  op  ;  BB  ^ fus  dif;  trp  glass ;  9o<ia  w  enamel; 
cobalt  solution  not  blue ;  Be,  Si,  376. 
ni;  cryst;  c/basal!;  mas,  sub-fib;  G  3*4 — 8*66;  vit;  yw, 

w,  gnh,  bh;  trp,  trl;  BB6ar  clear  glass;  Al,  Si,  F,  866. 
I ;  oct,  dodec,  Ac.;  G  8*5— 4*9 ;  vit ;  r,  gn,  b,  gy,  bk,  some- 
times bright;  trp,  op;  BB  6or  fus  dif;  Mg,  Al ;  Zn,  Al, 
Mg,  Fe,  Al ;  Zn,  Mn,  Al,  Fe ;  Zn,  Fe,  870. 
ni;  cryst;  G3-6— 3-8;  vit;  bright  green,  ywh ;  rdh.;  trpt 
trl;  BB  unaltered,  toda  infus;   6orfus  dif! ;  Be,  Al,  876. 
VI;  hexag,  rbdl;  mas;  G8-9— 4*2;  vit,p'ly;  blue,  r,  yw, 
bn,gy,  wh;  trp,  op;  tough;  BB  toda  unaltered;  ocidt 
no  action;  21,222. 
I;  rarely  mas;  G  8-4— 8*6;  w.  b,  r,  w,  gn,  ho,  gy,    bk; 
adamantine  ;  trp,  strl;  op,  176. 


7*6 


7*6 


7-8 


8 


8 


8 


8-6 


Bamlite,820. 
Xyanite,  816. 


a.  Specie*  distinctiif  foliated  orfibtoui  in  tome  varieties. 

H?s6'6  SobAh.        Buoholsite,  817. 

e— 7-ft    fik  SOlimioifo,  817. 


H— 7— 7-6  Fib. 
7—7-6  Fibi 


6M 
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fi,  Bptcutt  tiTftMffM  iBocotr&M0  to  Mitr  ^pcsyfd  ^mniiML 


Uiieito,tSl 
QiiMrti.U9. 

Boltooite,  281. 
AndalMite,  817. 
FlMMdto^87ft. 
Bftailite,82a 
Cbondrodits,  280. 
Kruiite,  814. 
Cbrome  Oftrnetk  848. 
Sapphirine,  820. 
BuuDond,  175. 
Btaonite,  888. 
Staurotide,  819. 


Bp.gfBvitj. 

2-8— 8. 

2-8— r7. 

S-86— 2^8. 

2*8— ^ 

2-8—8^ 

2-989. 

2-984. 

81— 8-2. 

81—8-7. 

8-4184. 

8-478. 

8-4— 8-8. 

8-545. 

8-5—8-75. 


Spind,  S70. 
TopM,88«. 
KDebdito,484. 
Brookite,  S88. 
Anataae,  889. 
Sapphire,  222. 
Bteiide,479. 
Peronkite,  890. 
RutQe,  887. 
Asorite,  898. 
Ostnuuto,  880. 
ZirooQ,  879. 
YttrooolombHe,  899. 
Tin  Ore,  885. 


8-71. 
8-a— 4-18. 


4-017. 
4*1 


4-8—4^ 
4-6— 4-75. 
5-5—5-9. 
8-8—7-1. 


•• 


Fusible.     Specific  gntvitj  under  4*8. 


f  BulpktUm,  Fkotpkatet:  BB  Sulphur  or  Fboaphonn  reactioo. 


QjrpMan, 


HasfySpar, 
Anhydrite, 
OilaatiiM, 
Drtalite, 


1-&— 2    lY;  1110  14';  cryst;  e/ fol  1 1,  mas,  fib ;  G  2-28— 286 ;  w. 

gy ;  ywh,  bn,  bh,  bk;  trp^  mp ;  BB  ezlbi,  orumblai ;  Am 

difl;  0B,S,Aq,201. 
2-5—8-6  ni;  cryst;  maa,  tab,  fib;  G  4-8—4-9;  w,  ywh,  gyh,  boh; 

rdh;  trp,trl,op;  BBfuadif;  fia,  9, 194. 
8 — 8*5    III;  el  rectang;  lam,  fib, mas;  G  2-85—8;  w, gyh, bh, rdh ; 

yit-p'ly ;  trp,  trl ;  BB  not  ezfol,  fua  difl  Oa,  S,  202. 
8 — 8-5    ni;  104<^;  cryst  priam;  mas,  rad;   G  8-9— 4;  w,  bh;  Tit, 

p'ly ;  trp,  strl ;  brittle ;  BB  decrep,  fun ;  {diofiph ;  &r,  S,  196. 
8-6  VI ;  940 ;  G  8-2—8-4 ;  w ;  ply,  splendent;  Ca,  fia,  S,  196. 

5 — 6       IV ;  cryst ;  cl  imperf ;  mas ;  G  8-0 — 316  ;  fine  blue,  gnh ;  Tit ; 

strl,  op ;  BB  fuB  dif  1 1 1  blebby  appearance,  bor  trp  glob  ; 

ilLg,  £1,  P,  Aq,  229. 

Species  dutinetlyfoiiaied  orfihroue  in  eome  varieties. 


Qyp8imi,201.     H=:l-6— 2     Foil  fib  I  Anhydrite,  202. 

EteftTy  Spar,  194.      2'6— 8*5  Subfol,  fiK        Celestine,  196. 


H=8— 8-5    Fol,fibi 
8—8-5    Fib. 


fi,  Speeiee  amanged  according  to  their  epeeijic  pravitiet, 

8p.  gn.ritj,  8p.  ftmTitj. 

Gypsum,  201.  2-2— 2-4.  Dreelite,  195.  8-2 — 8-4. 

Anbydrite,  202.  2-85—8.  Celestine,  196.  89—4. 

Lanilite,  229.  8*0— 316.        Heayy  Spar,  194.  4-3—4-7. 


f  f  Hydrous ;  BB  no  sulphur  or  phosphorus  reaction ;  G  below  8-8. 

Halloysite,  1  Has ;  earthy ;  G  1*6 — 2*1 ;  w,  bh;  adheres  to  the  tongue; 

waxy ;  ttrl,  more  trp  m  water,  and  increases  in  weig^; 
aeub  daoomp ;  Al,  Si,  Aq^  288.  [For  other  allied  hydrooi 
ailicatM  of  alomiiia,  see  pp.  284»  285, 288]. 


Luma  umnTAi&io-HvnBAE  dhoolobbb. 


806 


y«BlnU(«, 

1—15 

flinmiitn 

1—2 

NMlit«, 

1—8 

Bipidolito^ 

1—2 

OUflttU, 


XpkUorite, 
AoftindU, 


1-6—2 


Kirwanito, 

2 

Ifaludte, 

2— 2-5 

2—2-6 

2—2-6 


2—8 


O%iiitolite, 

2—8 

Sp^kite. 

2-6 

Antigorite, 

2-6 

Groppite, 

2-6 

Ibflrito, 

2-6 

Dunoiirite, 

2-6—8 

Boiite, 

2-6—4 

PjnMCMTltOt 

8 

XyUt*. 

S 

FollMsly  suui;  02^68;  oiiTe-gi^gyh;  ply;ilri;  HBfbi 

dii;«wel]iiipll;  «rar  deeomp ;  Mg,  Al,  Fe^  Si,  Aq,  291. 
Mm;  Mft;  02^6;  w, jwh, bh, rdh ;  gmqr;  BBbkiii»to 

difll;  ami  96k;  Mg,  Al,  Si,  Aq,  268. 
]rib^itel,iiiM;  0  2-17;  gn ;  lilky  or  eurtlij ;  Mg,  Fe,  Al,  Si, 

Aq,26a 
VI ;  heng ;  fol I ;  vomb  gran ;  O  2*78 — 21^6;  gn,  oltre^ ; 

plj ;  tri,  ftrp ;  lam  flez,  inelaat ;  BB  fiis  often  dif ;  Mg, 

Fe,  Al,  Si,  Aq,  261. 
VI ;  fol  1 ;  gran  mas ;  G  2*66—2*86 ;  gn,  olire-gn,  wh ;  ply, 

yii-ply  ;  trp,  itrl;  lam  inelast;  BB  fiia,  often  dif;  «W  da- 

oomp ;  Hg,  Al,  Fe,  Si,  Aq,  261. 
Fib,  diyerg ;  O  2*94 ;  dark  oliTe-gn ;  op ;  BB  bkna,  Ids  dif  I ; 

Fe,  Oa,  Al,  Si,  Aq,  264 
Fib,  mas;  G  2*62 ;  gnb-w,  gn ;  weak  ply ;  BB  fas  difl  I ; 
mur  sol ;  Hg,  Si,  Al,  Aq,  266. 

lias,  earthy  ;  wh, gyh,  ywb,  rdh;  feel  smooth ;  op ;  BB  f ns 
dif  1 1 ;  6or  trp  glaas ;  mur  sol,  flocky ;  Mg,  Si,  Aq,  268. 
Aphfod&U  is  closely  allied,  p.  264w   Soalso  Quincite^  rdh, 
264. 
Fib;   G  2*76  ;  doll  leek-gn;  greasy  ;  strl;  BB  ins  difll ; 

Mg,  Al,  Fe,  Si.  Aq,  268. 
Mas, gran,  deaT  ;  G  2*26 ;  gnh-w;  ply;  trl;  BB  fas  dift ; 

Al,  Fe,  Si,  Aq,  288. 
Somewhat  foU  hezag;  G  2*7 — 2*8;  gyh-gn,  gnh ;  sobply ; 

sbtrl ;  BB  fos  dif  1 ;  lor  iron  glass ;  9oda  insol ;  aad»  in- 

sol;  Al,Fe,Si,Aq,298. 
Ooarse  fol,hezag ;  G  2*8—2*9  ;  bnh,  gnh-bn ;  snbmet ;  BB 

Ins,  intum,  bat  does  not  form  a  globule ;  Al,  Fe,  Si,  Aq,  298. 
Mas ;  rdh ;  ply  ;  BB  glassy  enamd ;  mur  sol ;  imperf  ge- 

lat;  Mg, Si,  Aq,  268. 
m ;  mas,  foil ;  G  2*622 ;  bnh-gn,  leek-gn ;  trp,  tri ;  foel 

smooth,  not  greasy ;  BB  fas  dif !  I ;  mwr  decomp  dif;  Mg, 

Fe,  Si,  Aq^  260. 
Mas,  dear;  G2*78;  roserd;  trl;  BB  wns,fosdiflt;  lor 

sol,  intom  ;  Al,  Fe,  Mg,  Si,  Aq,  290. 
Hezag,  large  pms,  d  basal;  G  2-89 ;  dnU  gnh,  gyh;  nt^ 

ply;  op;  BB  fos  dark  pearl;  Al,  Fe,  Si,  Aq,  296. 
lias,  scaly,  paly;  G  2*792  ;  yw,ywh;  ply;  tri,  scales  trp ; 

BB  wns,  fiis  dif  1,  hot  sol ;  mwr  insol,  ««/  sol ;  Al,  K,  Si, 

Aq,  290. 
lias,  in  grains,  deay ;  G  2*7 — 2*76 ;  rd,  rdh,  yiolet ;  strp ; 

ply;  BB  fos  dif  I!,  6ar  sol,  intam ;  Al,  K,  Si,  Aq,  290. 
nif ;  fol ! ;  mas,  gran ;  G  2*74—2*76 ;  gn,  gyh,  wh ;  weak 

p^;  td;  BBfosdifl;  rnvrdeoomp;  Mg,  Si,  Aq,  268b 
nb^asbiat;  O  8-986;  mit4»;  op;  BB  toM  difll;  kmkf- 

Mttn;  gifAaHghtadkp;  F^  1^,  Oa,  Si,  Aq,  269. 


LDKHUI.  UVMBYALUO— «TtXAK  VNOOUMIBIfc 


•f 


Dewvjlite, 

8-«^ 

Algerite, 

8— 8-6 

lieboerite, 

8-5 

SlObito, 

8-6 

Heulandite, 

8-6—4 

SddBerSptf, 

8-6— 4 

PlfnOMite, 

8-5—4 

Sputflbite, 

4 

Ohabuite, 

4—4-5 

Hvmotome, 

4—4-6 

MbigfmSte, 

4—6 

j^wphyllite, 

4-6—6 

BlnB  wvtci  ii6t 

4-6—6 

OttrelHe, 

6 

Onrpholite, 

6—6-6 

Dipbnftite, 


6—5*5 


in ;  niM,  gna,  fol,  fib;  O  2-S— 2-6 ;  go,  dark  or  light;  bsh, 
jwh,  wh ;  tufarM,  gntaj ;  trl,  op ;  BB  fus  dif  1 !,  W  lol  1 ; 
mur  aol ;  Mg,  Si,  Aq,  264. 
Mm  ;  G  2-246  ;  ywli-w,  yvb-bn,  w ;  res  I ;  trl ;  very  brii- 

tl« ;  B6  dMrep  1,  wins,  ftu  dif !  I ;  Mg,  Si,  Aq,  267. 
nior  IV ;  alendor  prums, imbeddedin  ffran limeH ;  G  2*69 
— S ;  Tit,  cabplj ;  jwh,  boh ;  trl ;  brittle ;  BB  iiitoiii«  fvm 
dif;  Al,  K,  Si,  Aq,  814. 
VI;  bezag  pun;   d  indistiDct;    G  2*814;  greasy;  goh- 
gy ;  BB  intum,  foa  dif,DO  globule  ;  Al,  K,  Si,  Aq,  814. 
ni ;  cryii,  d !  ;  direrg,  columnar,  fol ;  G  2*06—2*21 ;  ply, 
▼it ;  w,  ywh,  gyh,rdh  ;  etrp,  strl ;  brittle ;  BB  intum,  fus  ; 
aeidB  ilimy;  Al,  Ca,  Si,  Aq,  Zeolitcy  298. 
IV;  crygt,cll;  foil;  glob;  G  2*19—2-2;  ply!;   w,  rdh^ 
gyfa  boh ;  trp,  strl ;  brittle ;  BB  intum,  fus ;  mur  k\  ;  Al, 
da,  Si,  Aq ;  Z$oliU,  296. 

mi  rVI  M  mas;  G  211—2*8;  gn,  pinchbeck  bn;  nisi 

ply ;  strl ;  BB  iua  dif  1 1 ;  «i4/  decomp ;  Mg,  Fe,  Si,  Aq,  260. 

in  ;  cl ;  mas,  gran ;  G  2*65 — 2*6  ;  w,  gnh  ;  dull,  slightly 

res ;  strl,  op ;  fract  earthy ;   BB  bk,  w,  fus  dif !  intum ; 

Mg,  Ca,  Si,  Aq,  269. 

m ;  cryst,  cl ! ;  gran ;  G  2*26  ;  ply,  vit ;  w ;  trp,  strl ;  BB 
intum,  fus ;  mur  w^ ;  Al,  Ca,  Si,  Aq ;  Zeolite^  299. 

VI ;  rbdns,  hezag ;  G  2*06 — 2*2  ;  w,  gyh,  rdh  ;  vit ;  trp, 
trl ;  brittle ;  BB  intum,  lus  ;  mur  pulr  sol ;  Al,  Ca,  Si, 
Aq ;  ZeoliUj  808. 

Ill ;  cryst,  often  cruciform,  tH  imperf ;  G  2-86 — 2*6 ;  w,  ywh, 
rdh,  bnh ;  trp,  trl ;  BB  fus,  no  intum  ;  acid*  not  sol  with- 
out heat;  Al,  Ba,  Si,  Aq  ;  ZeoliU,  804. 

11;  oryst,  hemihed;  G2-7— 2-8;  vit;  w,gyh;  trl;  BB  fba 
dif ;  Al,  Ca,  Na,  Si,  Aq ;  Zeolite,  807. 

Maa ;  G  248 ;  wine-yw,  ywh-bn  ;  trl ;  res,  subyit ;  BB  foa  1 ; 
mwr  Bol ;  Al,  Fe,  Ca,  Mg,  Si,  Aq,  288,  tufa. 

II ;  oct  and  prism,  maa,  ^  basal  I ;  G  2 — 2*4  ;  w,  gyh,  gnh, 
ywh,  rdh ;  trp,  op ;  brittle ;  BB  ezfol,  fus ;  nit  flaky,  im- 
perf gelat  ;  Ga,  E,  Si,  248. 

rV ;  cryst,  dl ;  G  2-1-2-44 ;  fit,  ply ;  w,  ywh,  gyh ;  trp, 
trl ;  BB  froths,  ius ;  mur  sol ;  Al,  Ba,  Sr,  Si,  Aq ;  Zeo- 
lite, 298. 

Scales,  dissem,  micaceous ;  G  4-4 ;  bkh-gy,  gnh-gy  ;  BB  fbs 
dif;  Al,  Fe,  Mn,  Si,  Aq,  292. 

Bad,  stell ;  G  2*9 — ^2*96 ;  straw-yw ;  silky ;  op ;  very  brit- 
tle ;  BB  intum,  ft»  dif,  bn  op ;  acid»  hardly  attacked  ;  Al, 
Mn,  Si,  Aq,  818. 

VI;  faaiagpiiia,^/  bMillI;  aDdeaoeooa;  G  8—8-07;  rit; 
bh,w;  tip,  trl;  BBop,  faidtf,hitaiii  eoamd;  Al,<k» 
Si,  Aq,  991-^littgttitef 


hwrnm  mrmtAixio — btbbak  xmcoumnk 


60V 


GUorittroUte, 
CUaiitoid, 

Fsi^Mite, 


Aatiiosiderite,        6*6 


6-6«-«    KM,fib,nul,it«l;0S'18;p1j;  gB,  Ui^^pde;  BBfbt! 

intum;  ntwrMd;  Al,  Oa»  Fe,  Si,  Aq;  Zeolite^  807. 
6*6 — 6    Goarae  fol ;  G  8*46—8*6  ;  gy,  gyb^>  gnh-bk ;  weak  p^y; 

BB  mag ;  fas  dif,  daik  gn ;  Al,  Fe,  Si,  Aq ;  (Masonito), 

6  n ;  oct ;  G  1*928  ;  w,  l»h ;  Tit ;  trp,  trl ;  BB  intmn,  fus, 

mur  sol ;  Al,  Ca,  Na,  Si,  Aq ;  Zeolite,  806. 
in ;  glob,  nuw,  thick  and  bard  incrust ;  G  2*8 — 8  ;  Tit, 
sbp'lj ;  gnb,  vb ;  ttrp,  trl ;  BB  inium,  fus ;  mur  soL  slow- 
ly ;  Al,  Oa,  Si,  Aq,  812. 
Fib,  rad,  featherj ;  G  8*6  ;  ocbre-bo,  gyh ;  sbtri,  op ;  to^gfa ; 
BB  rdh-bo,  then  bk ;  fin  dif,  bk  mag  slag  ;  mur  sol ;  Fe, 
Si,  Aq,  489. 


6—6-6 


a.  Speeiei  fbiiaUd  orjibroue  in  »ome  varieties. 


Yennicnlite,  291. 
Ripidolite,  261. 
Keolite,  260. 
Chlorite,  261. 
Kirwaoite,  264. 
Epichlorite,  268. 
Metazite,  266. 
Fahlonite,  298. 
Anti^orite,  260. 
Ibente,  296. 
Ptrosderite,  268. 
Xylite,  269. 


HudMs. 

1- 

-1-6  Foil 

1- 

-2     Fol! 

1- 

-2     Fib. 

1*6—3  Fol  1 

2 

Fib. 

2- 

-2-6  Fibu 

f- 

-2*6  Fol,  fib 

2—8     FoL 

2-6 

Foil 

2*6 

SubfoL 

8 

Fol 

8 

'     Fib. 

Bardnea. 

SerpentiDe,  266.  8—4     Fol,  fib. 

StUbtte,  298.  8*5        Fol ! 

Heulandite,  296.  8*6—4  Fol  1 

Schiller  Spar,  260.  8*6—4  Fol. 

Epistilbite,  299.  4  FoL 

Ottrelite,  292.  6  FoL 

OarphoUte,  818.  6—6*5  Fib. 

Diphaaite,  292.  5—6-6  Fol  I 

ChlorastroUte,  807.  5*5— 6  Fib. 

Chloritoid,  292.  5-5—6  SubfoL 

Anthoeiderite,  489.  6*6        Fib. 


0,  8pieie$  mnmmged  moeordiaig  to  tknr  ipteifie  gravUiet, 


Halloysite,  288. 
Meerschaum,  253. 
Aphrodite,  264. 
Quincite,  254. 
Faujasite,  306. 
Btilbite,  298. 
Ghabazite,  808. 
Apophyllite,  248. 
Heulaodite,  296. 
Brewsterite,  298. 
Serpentine,  254b 
Deweylite,  267. 
Epistilbite,  299. 
Saponito,  258. 
Anauzite,  288. 
Harmotome,  804. 
PaUwonite,  288. 
Spadaite,  258. 
Ketaxite,  256. 
Pyrallolite,  259. 
Schiller  Spar,  260. 
Antigorite,  260. 


Sp.  graritj. 
1*6—2.1. 


1*928. 

2*0—2*21. 

2*0—2*21. 

2-0—2*4. 

2-19— 2-2. 

2-1— 2*44. 

2-2—2*6. 

2*246. 

2*25. 

2-26. 

2-26. 

2*85—2*6. 

2*48. 

2-62. 

2*55—2*6. 
2-6— 2-8. 
2-621. 


Algerite,  814. 
Groppite,  290. 
Epichlorite,  268. 
ITeoUte,  260. 
Chlorite,  261. 
Bosite,  290. 
Edingtonite,  807. 
Fkhlonite,  298. 
Pyroederite,  268. 
Yermieiilite,  291. 
Ripidoate,  261. 
Prehnite,  812. 
lieboerite,  814. 
Ibente,  296. 
Gaiphcdite,  818. 
Xylite,  269. 
Kirwanite,  264. 
Diphanite,  292. 
OUorastrolite,  807. 
Chloritoid,  292. 
Anthoeiderite,  489. 
Ottrelite,  292. 


Bp.  fmritr. 
2-69— 8. 
2*78. 
2*76. 
2*77. 

2*65— 2*85. 
2-7— 2'75. 
2-7-2*8. 
2*7-2*9. 
2*74—2*76. 
2*756. 
2*78—8. 
2*8—8. 
2-814. 
2*89. 

2-9—2-95. 
2-985. 
2*94. 
8—8-1. 
8*18. 
8-4— 8*5. 
86. 
4^ 


iMmam  mfmrALuo— imi^s  trvoauiuiib 


ftt  AnlijclroiiB;  no  Sulpliiir  or  Fbosphorns  readioiL 


SteMito, 


Aftbettos, 


liUi,< 


Kargarite,* 

SBMiylite,* 
Evpbymie,* 
Leaoophane, 

Sphioei 

Pyraohiore, 

MieraUte, 

BabiDgtoiiita, 

Olaaoophtne, 

ScapolHc, 

Dipyre, 

HoniU6iid6, 


1*5  Mm,  gian ;  G  2*65— S'8 ;  Wiggrli, gnh ;  mbply ;  f m1  giOMj  ; 

BBfiiBdifll,  ftorintomi^;  acicb  no  reMtioo ;  ttg,  K. 
261.    Some  Taiisto  dfcfd  water ;  tee  pages  262,  2M. 

Fib,  Bometiiiiei  like  eoitoo,  fibres  aepanble  or  not ;  BB 

fbsdif ;  acida imperf  idl ;  same  oompoiiiid  as  pyrooEeDa  or 

bomUende,  266,  274. 
2 — 2*6    Tbin  micaoeous,  bun  Tery  tbio,  flex,  usaaUy  eUutic, 

separable ;  G  2*76 — 8*1 ;  v,g7,  gnb,  ywb,  bob,  bk; 

trl ;  BB  wbitens,  osoallj  flnorine  reaction,  lbs  dif ;  Al,  K, 

Fe,  Si;  Al,  Mg,  Fe,  Si ;  Al,  Li,  K,  Si,  F,  868—861. 
8 — i       Thin  micaceous  ;  G  8*082;  pale  gyh,  vb,  ywb;  trl,  stil; 

rather  brittle ;  acidi  dissdyed ;  BB  intum,  fus  dif ;  Al,  Ob» 

Si,  862. 
8—4*6    Tbin  micaceous ;  G  2'0— 8 ;  w,  wb;  tri,  strl ;  rather  brittle ; 

aeidt  not  decomp ;  BB  exfol,  Ais  dif  1 1 ;  Al,  Ca,  Na,  Si,  S62. 
8*6—4*6  Tbin  micaceous;  G  2*9 — 8;   w,  wb;  gnb,  gyh;   brittle; 

acttii  not  decomp;  BBezfol,fas  difl;  AlCa,St,86t. 
8*6—4    Vl  mas, columnar ;  G  2*974;  Tit;  dirty  gn,wineyw;  trp 

— ^trl ;  BB  fus,  Tidet  gkss ;  bor  amethystine  glaaa ;  Be, 

Ca,  Na,  Si,  F,  877. 
6—6*6    rV ;  cryst  often  tbin ;  mas ;  G  8*4 — 8*6 ;  adamant,  res ;  bn, 

gy>  yVi  gn,  bk ;  trp— op;  BB  fus  dif  1  intum,  enam ;  6or 

clear  gkss;  fpinr heated  mA  imperf;  Ca,  1%  Si,  891. 
6 — 6*6    I;  oct ;  G  8*8—4*86 ;  yit,  res;  ywb,  bob,  dark  bo;  strl— op; 

BB  fbs  dif  1  6or  rdb,  yw ;  trp,  oo  flamiz^  op^  more  bor  wb 

enamel;  Ge,  Tb,  Oa,  Ta, Ti, 897. 
6  I ;  oct ;  G  6*406 ;  yit,  res ;  pale  yw,  bright  yw,  bo ;  trl,  op 

BB  fus  dif  I  6or  like  pyrochlore ;  Ca,  Ta,  898. 
6*6  V;  G8'4— 8*6;  yit;  gnhbk;  strl,  op;  BBfusl  beadmag 

Ca,  Fe,  Mn,  Si,  276. 
6*6  Priam,  maa ;  G  8108 ;  yit,  ply ;  b,  layender-b,  bb-bk,  gyb 

if  gyb-b;  trl— op;  powder  sU^tly  magnetic;  BB  lusl 

gn  glass ;  aeid$  partly  sol ;  Al,  Fe,  Mg,  Na,  Si,  846. 
6—6       n ;  mas ;  snbf eldqp ;  G  21^-2-76 ;  yit-ply,  yit ;  w,  gy,  bb, 

gnh,  rdb ;  tri,  strl,  op ;  BB  fbs  intom ;  acidt  decomp ;  Al, 

Ca,  Na,  Si,  840. 
6—6       n ;  like  Scapolite ;  G  2*646 ;  yit ;  wb,  rdb ;  trp,  trl;  BB 

fus,  w  Uebby  glass;  aeidt  dif  attacked ;  Al,  Ca,  Na,  Si, 

844. 
6—6       IV ;  prisms,  124^  82' ;  mas,  fib,  gran ;   G  2*9—8*4 ;  Tit, 

ply;  gn,  w,bk;  BB  fbs  dif  or  easy ;  Ca,  Si;  Mg,Si;  ¥% 

£fi;]fe,Si,272. 


*Thc8e  micas  often  contain  some  water,  wbidi  at  times  amounts  to  6  or  6  per  cent 


LUSTEK  UNMKTALLtO— -0TBEAK  UNCOLOEKD. 


6M 


PjTOIMM, 


Orthodafle, 


OhliidDite, 

6-6—6 

BanUto, 

6-6— « 

Straganowite, 

6-6—6 

Widityna, 

6-6—6 

SaoMurite,  '^ 

6-6—6 

AQaiiite, 

6-6—6 

Latrofatte, 

6-6— 6-6 

Bhodonite, 

6-6—6-6 

6 


Rjaoolite, 

6 

OUgodaae, 

6 

AiKJuiine, 

6 

llnonaiiHe, 

6 

Labradorite, 

6 

Voagite. 

6 

Acmite, 

6 

Castor, 

6—6-6 

Petnlite, 

6—6-6 

IV,  87<>  6' ;  cryat,  fib,  lam,  grao,  mas;  asbeat ;  G  8-S8— 
8*6  ;  go,  light  or  dark ;  w,  gj,  bn,  bk  *,  subvit,  ply ;  trp 
— op ;  BB  fua,  sometimea  dif,  often  with  irm  reaction  ; 
ooibimparfaoliMg,  Oh,Fe,Mn.  Si,(Sl);  S66.  IHrnl- 
iage  in  thin  fol,  go ;  ftu  dif  1 L 

Yl  ckaTmas;  G  8*116;  w,  gyh;  ply,  vit;  brittle;  BB 
fnsl  wenamel ;  Mg,  Na,  8i,  879. 

IV  ;  feldspath ;  G  2-62—2*68 :  Tit ;  wh  ;  trp,  trl ;  BB  fas 
dif  ;  mur  insol ;  Al,Na,  K,  8i,  880. 

Bias,  deay ;  G  2*79  ;  clear  green  ;  subrit ;  BB  f  as ;  mur 
sol,  824. 

Mas;  G  8*08;  dull;  bk;  BB  fus  bk,  mag;  aeida  not  at- 
tacked ;  Al,  Fe,  Oa,  Mg,  Na,  Si,  846. 

V I  mas,  deav  ;  G  8-2 — 8*4 ;  ply,  vit ;  w,  gnh,  gyh ;  strl ; 
toaghl  BB  fus  dif;  a<:uif  insol ;  Al,  Fe,  Ca,  Na,  Si,  887. 

IV ;  ciyst,  adc ;  mas ;  G  8*8 — 4-2 ;  pitch-black,  or  bo,  ywh ; 
strl,  op;  brittle;  s^gyh;  intom  easily,  fus;  addtmA  or 
insol ;  Al,  Fe,  Ce,  Ca,  Si,  864. 

V  ;  mas ;  G  2-7—2-8  ;  Tit ;  roee-r,  pink  ;  strl,  op ;  BB  fiia 
dif  1 ;  Al,  Mn,  Mg,  Ca,  E,  Si,  887. 

rV  ;  like  Augite  ;  mas  deav  or  gran  ;  G  8*4 — 8*66 ;  yit ; 

light  rd ;  gnh,  ywh  when  impure  ;  bk  on  exposure ;  BB 

bn,  rdh-bn  glob ;  mur  partly  sol ;  Mn,  Si,  462. 
rV ;  oyst,  mas,  deav  ;  G  2*4 — 2*6  ;  vit,  subply  ;  w,  rdh, 

gyh,  gnh ;  trp— sbtrl ;   BB  fus  dif!  aeidt  insol ;  Al,  K,  Si, 

826. 

IV  ;  feldspath  ;  G  2-6—2*68  ;  vit,  subply  ;  w,  gyh-yw  ; 
trp;  BB  fus,  flame  yellow;  aeidt  sol  slowly;  Al,  Na^^i,  880. 

V  ;  fddsp  ;  G  2-68— 2*69 ;  vit,  subply ;  ywh,  gyh,  gnh,  w ; 
trp,  atrl ;  BB  fus  quietly ;  aeidt  insol ;  Al,  Na,  Ca,  Si,  882. 

V;  fddsp;  G 2*66— 2*74;  ▼,  gy,gnh;  subvit,  ply;  trl, 
strl ;  BB  fus  dif ;  6or  clear  glass  ;  aeidt  sol  imperf ;  A], 
Na,  Ca,  Si,  884. 

V I  mas,  fddsp ;  G  2688 ;  vit,  sbply  ;  w, gyh,  trp,  trl ;  BB 
fus  dif ;  mur  insol ;  Al,  Ca,  Si,  886.    Anorthite  ? 

V  ;  fddsp ;  G  2-68—2-76 ;  subvit,  ply  ;  gy,  bn,  gnh,  often 

a  play  of  ooLors ;  trl,  strl ;  BB  fus  dif ;  mur  heated  sol ! 

Al,  Ca,  Na,  Si,  888. 
V;  ma8,feldsp;  G2-7— 28;  w,gnh,bh;  greasy,  ply ;  trl ; 

BB  fu^  blebby  glass ;  mur  sol  I  Al,  Ca,  Na,  Si,  886. 
IV ;  860  66' ;  cryst,  long  prism,  pointed ;  G  8*2—8*66  ;  bo, 

rdh-bn ;  vit — res ;  op ;  brittle ;   BB  fus,  bk  bead,  tnagn  . 

aeidt  unalt,  or  imperf  sol ;  9e,  itn,  ^a.  Si,  271. 
IV;  Mas,  deav ;  G  2*892  ;  lustre  like  quarts ;  trp ;  BB  fai« 

dii;trp;  flame  red,  rdh;  aeiA  hiaol;  Al,  Li,Si,S89. 
Maa ;  dear  ;  subfeldsp ;  G  2*4—2*46  ;  vit,  gllst ;  ply ;  w,  gy, 

rdh,gnh;  trl;  BBfnadif  *  meidt'umtA;  Al,Na,  Li,  Si, 888. 
77 
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Oounniilte, 
PoUqz, 

Hdhfin, 


ii,_   L 


Bodenite, 


AlUte, 


Epidote, 


MnromoDtiTO, 

Forstento, 
loltte, 


Danbnrite, 


•6 
e— 6-6 

e— 6-6 

6—7 


HypcNMSMiiio, 

6— T 

AnofrUiite, 

6—7 

Nephrite, 

6—7 

Idocraae, 

6-5 

Spodmnene, 

6-6—7 

Asdnite, 

6-6—7 

Oftrnet, 

6-6—7 

uottms  fmmnAhLw — stebak  womjofKm. 


TV ;  cryBt,  feldsp ;   macrod  daew  p6rf;  G  2*6— Mf ;  rit, 
BQ^^y;  "^t  gy^  ywli,  bh  ;  BB  fat  die  flame  jAmt;  Al, 
Na,  K,  Si,  880. 
lY;  960;  subfeldsp;  G  2D9  ;  yit;  gy,  gnh-gj, Uc ;  BBfiv 

w  enamel ;  aeidt  inaol ;  Al,  Ga,  K,  Na,  Si»  886. 
lfa0,likeqtiarti;  G2*88;  tH;  colorless ; trp ;  BBfo^flame 

orange;  6or  glaaa  eaatly ;  a<»cbdeoomp;  Al,  K,Li,ll%8^ 
888. 
I;  tetrahed;  G  8*1 — 8*8;  Tit;  rabree;  waz-yw, 

fltrl ;  BB  fas,  intum,  yw  globule  op ;  bar  manganeee 

tion;  Be,  Mn,  Si,  S,  877. 
Long  prism ;  G  8*628  ;  greasy — yit ;  bo,  rdli-bD,bk ;  ai  gjh- 

w ;  etrl ;  BB  fus  dif  1 ,  glows,  flame  yw ;  Boda  uaagHieee ; 
Al,  Fe,  Y,  Ge,  La,  Ga,  Si,  888. 
y ;  feldsp ;  G  2*59—2*66  ;  vit,  sbply ;  w,  bh,  gyh,  gall ;  iip^ 

strl;  BB  fus  di^  flame  yellow  ;  hot  aeidt  attadE ;  Al,  Na, 

Si,  880. 
y ;  fddsp ;  mas,  deay ;  G  2-6—2*7  ;  greasy,  yit ;  trl ;  gnk- 

gy ;  BB  fiis  dif! ;  Al,  Ga,  Na,  Si,  887. 
y;  feldsp;  G  2-65— 2*78  ;  w,  gyh,  rdh  ;  trp,  trl;  BB  lbs 

dif;  ioda  an  enamel ;  (Mcida  sol ;  Al,  Ga,  Si,  884. 
Ma8,sabgran;  G  2*9 — 8*1;  subrit;  wh,  gnh ;  toagh;  BB 

fnsdifll;  Mg,  Ga,  Si,  277. 
n ;  cryst ;  el  indist ;  mas  ;  G  8*8 — i ;  yit,  res,  often  bril- 

liant ;  bn,  go  ;  yw,  b ;  strp— stil ;  BB  fiis  I  intom; 

hot  sol ;  Al,  Ga,  Fe,  Si,  850. 
rV;  cryst;  mas,  subcolumn ;    G  8*2— 8*5  ;   yit— res; 

tachio-gn,  bn,  gy ;  strp — op ;  BB  fas ;  mur  more  or 

Al,  Ca,  Fe,  Si,  sometimes  with  Mn,  Ce,  852. 
Mas,  deay,  sabfeldsp ;  G  8*15— 8  2  ;  subply ;  gyh— gjflb^; 

trl,  strl ;  BB  fas,  intom ;  Al,  Li,  Si,  889. 
y ;  cryst,  with  sharp  thin  edges ;  G  8*2 — 8*8  ;  yit ;  ha,  fah» 

gyh ;  trp,  trl ;  BB  fas ! ;  Ga,  Al,  Fe,  Si,  fi,  865. 
I ;  dodec,  trapesohed ;  mas ;  in  grains ;  G  8*5—4*8 ;  yit, 

r,  bn,  ywhbn,  yw,  w,  gn,  bk;  trp— etrl;  BB  fna; 

more  or  less  sol ;  Al,  Ga,  Si;  Al,  Fe,  Si ;  Al,  Mn,  Si ;  Fe, 

Ga,  Si,  846. 
JPyrope  G  8*69 — 8*8 ;  in  roimded  grains ;  BB  fas  dif ;  6or 

emerald-green  glob^  849. 
Grams ;  G  4268 ;  bk,  gnh-bk ;  $t  gyh-w ;  strl,  op ;  BB  like 

Bodenite,  888. 
m;  1280  54';  e/ basal;  yit;  colorless;  trl;  Mg,  Si,  STt. 
in  ;  6  and  12'Sided  pms ;  mas ;  G  2*55^2*68  ;  yit,  glaaay  ; 

bh,  b,  bh-bk ;  trp,  tri ;  BB  fus  slow  ;  b  glass ;  aeid»  at- 
tack dif  1;  Al,  Mg,  Fe,  Si,  844. 
Disaem  aytt,  deay ;  G  2*8—8 ;  pale  ywh,  wh ;  yit ;  tri, 

stri;  wf  brittib;  BB  fas  reactioo  of  boradc  ■eid;Oa, 

N%8»BLs81. 


6—7 


7—7*6 
7-7*5 


7—7*6 
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Tounnalme, 


Biic1m6^ 


1 — ^7*5    VI ;  pms;  mat ;  G  8— 8*9  ;  bk,  b,  gn,  rd,  w,  In ;  Tit»  nt ; 

trp,  op ;  BB  ftis  or  infai ;  Al,  Si,  B  with  often  Fe,  Ci,  K, 

868. 
7*6         rV  ;  crjwt,  deay ;  G  2*9 — 8*1 ;  vit ;  pale  go,  bh ;  tip^  atrp ; 

Teiy  brittle ;  BB  intom ;  fin  dif ;  w  enamel ;  bor  a  dear 

glaae  ;  electric  by  friction  1 ;  Be,  Al,  Si,  875. 


AAeetafl,  866,  274. 
Mica,  858-861. 
Maigarite,  862. 
Smerylite,  862. 


a.  Speeiet  distinctly  foliaied  or  fbrwu. 

Fib  1  Eaphyllite,  868. 

H=2— 2-5     Fol  1  Hornblende,  274. 

8--8*6     Fol  1  Fyrazeoe,  266. 
8--4     Fol! 


;=8— 4*5 
6—6 
6—6 


$,  Specie*  arranged  meeording  to  their  epeeyU  gratnHee, 


Oastor,  839. 
Petalite,  888. 
Orthodase,  826. 
Rjacolite,  880. 
Iolite,844. 
Albite.  880. 
Loxodiase,  880. 
Hypoederite,  837. 
Soapolite,  840. 
Baulite,  880. 
Oligodase,  882. 
Dipyre,  344. 
Andeeine,  884 
Anorthite,  884. 
Steatite,  252. 
Thionauite,  886. 
Ijibradorite,  888. 
Cooaeranite,  836. 
Yoflgite,  336. 
Latrobite,  337. 
Mica,  858-861. 
Stroganowite,  824. 
Danburite,  281. 
Pollux,  838. 
Emerylite,  862. 
Euphyllite,  362. 


2*392. 

2-4— 2*45. 

2-4— 2-6. 

2-5— 2-63. 

2*56— 2*7. 

2-69— 2*65. 

2*6—2*62. 

2-6— 2-7. 

2-6— 2*75 

2*62—2*68. 

^•68—2*69. 

2-646. 

2-66— 2*74. 

2*66— 2-78. 

2-65— 2*8. 

S-688. 

2-68— 2*76. 

2-69. 

2*7—2*8. 

2-7-2-8. 

2-76—81. 

2-79. 

2-8—8. 

2-88. 

2-91-.8-1. 

2*9—8-1. 


Nephrite,  277. 
Eudase,  876. 
Lenoophane,  877. 
Hornblende,  272. 
Tourmaline,  868. 
Wicbtyne,  845. 
Glaucophane,  345. 
Ohbuhute,  279. 
Hdrin,  377. 
Spodumene,  889. 
Ajdnite,  866. 
SaosBurite,  887. 
Acmite,  271. 
Pyroxene,  266. 
Epidote,  852. 
AJlanite,  864. 
Idocraae,  860. 
Babingtonite,  276. 
Sphene,  891. 
Rhodonite,  462. 
Bodenite,  383. 
Garnet,  846. 
Pyrochlore,  897. 
Muromontite,  888. 
MicroUte,  39a 


Foil 

Fiblfoll 

Fiblloll 


Bp.  fniTity. 
2-9—8-1. 
2-9—81. 
2-974. 
2-9—3-4. 
8—8*8. 
808. 
8108. 
8-116. 
8-1— 8-8. 
8-15—8  2. 
8-2— 3-8. 
8-2— 8-4. 
8*2—8*65. 
8*28—8*6. 
8-26— 8-5. 
3-8— 8-42. 
8-84— A. 
8-4—8*5. 
8*4—8-6. 
8-4—8*66. 
8*688. 
8*68—8*8. 
8*8— 4*85. 
4*268. 
64. 


Flumboresinite, 
Scheelite, 


•••  Fusible  :  specific  gravity  over  4-8. 

—4-5    Mas ;  fib ;  G  6-8 — 64 ;  gum-like ;  ywh,    rdh-bn,  ywh-w ; 

BB  lus  dif,  decrep ;  bor  not  deoomp ;  Pb,  21,  P,  Aq,  606. 

4-5—5    n ;  cryet,  mas,  undeay ;  G  6—6*1 ;  yit»  ad ;  w,  ywh,  bah ; 

atrp,  strl;  brittle;  BB  fiis  dif  1   5arsd;  miir deoomp; 

Ca,  W,  406. 

[NoTB.— The  ores  of  lead,  haying  an  uncolored  streak,  as  they  yield  a  metallic  maUeaUe 
globule  before  the  blowpipe,  fall  into  the  next  subdiyiaion.] 
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6.    B.B.    EITHER  FUMES,  OS  A  MALLEABLE  GLOBULE. 

*  Globule  of  lead  with,  if  not  without,  the  fluxes,  which  passes  off  ia 
fumes,  and  discolors  the  charcoal  around  the  assay  :  no  fumes 

of  Arsenic,  Selenium  or  Antimony. 


HardnflM. 
1 — 2       Adc ;  ad,  aiky ;   w ;  BB  fus  I   flame  b ;  ekar  w  Tspofi^ 

9oda  lead ;  Pb,  CI,  496. 
2*5 — S    n ;  G  6—6*1 ;  adamaQt ;  w,  gyh,  ywh ;  trp,  trl ;  BB  ckmr 

fumes  lead ;  nit  efferv ;  Pb,  CI,  C,  497. 
2*6  IV  ;  d  basal  1 ;  G  6—6*6 ;  ply,  res,  ad ;  w,  ywh,  gnh,  gjii ; 

trp,  trl ;  BB  cAar  lead ;  nt<  efferv  ;  l^b,  S,  0,  501. 
2-5^S    ni;  cryst;   mas;    G  6*2 — 6*8;  ad,  ▼it,  res ;  w,  yiHi,  gyii* 

gnh;  trp,  op ;  brittle ;  BB  fiisl,  ehar  with  toda  lead;  Ph, 

S,  499. 
2*6—8    II ;  cryst ;  mas ;  G  6*8—6*9 ;  res,  ad ;  ywh,  orange-ynr ;  strp, 

strl;  brittle;  BB  decrep,  fas  dif ;  char  sodislead;  mwr 

or  nit  poly  decomp ;  Pb,  Mo,  406. 
2—2*5    IV ;  cl  basal ! ;  G  6*8—7 ;  ply.  «i.  res ;  gnh-w,  ywh,  gyh ; 

trp,  trl ;  BB  fus,  w  cold ;  ehar  lead ;  nit  sol  little  efleiT ; 

l»b,  5, 0,  601. 
2*6 — 3    VI ;  hexag ;  glob  incnist ;  G  6*6 — ^7*8 ;  res ;    pale  boh-yw 

straw-jw,  rdh-bn ;  strl,  op  ;  brittle  ;  BB  fas  ;  ehar  ^ob 

lead;  mur  sol  gn  ;  t*b^  Cl,  V,  508. 
2*5—8    m  ;   fib,  ool,  rad ;  eleao  I ;  G  7—7*1 ;  ply ;  w,  ywh,  rdh  ; 

sbtrl,  op ;  BB  fus  t,  ehar  w  vapors,  toda  lead ;  Pb^  01,  O, 

496. 
2*5 — 8    II;    ciyst;   G  7*9— «16;  res,  subad  ;  gn,  gy,  bo,  rdh;  trl, 

strl ;  BB  fus;  cAar  vapors  of  lead  ;  n»^  sol,  yw;  Pb,W,406. 
3 — 8*5    m ;  cryst ;  mas  ;  G  6*4— 6*5  ;  earthy,  5*4 ;  ad,  Tit,  res  ;  w, 

gyh,  bh ;  sometimes  Udi  externally ;  trp,  strl ;  biittla  ;  BB 

fiis  1  ehar  lead ;  nU  efierv ;  i*b,  0,  498. 

«.  No  foliated  species  in  this  division ;  Mendipite  is  sometimes  fibrous. 


Gotonnite, 
CemeoosLead, 
LeadhiUite, 
Anglesite, 

WullBoite, 

Lanarkite, 

Vtaadinite, 

Mendipite, 

Scheeletine, 
Cemsite, 


0,  Species  arranged  according  to  their  apecijie  gravitiee, 
Sp.  griTity. 

Cotunnite,  496.  Lanarkite,  501, 

Corneous  Lc«d,  497.  6 — 6*1.  Cemsite,  498. 

LeadhiUite,  501.  6—6*5 .  Vanadinite,  508. 

Anglesite,  499.  6-2—6-8.  Mendipite,  496. 

Wulfenite,  406.  6*8—6*9.  Scheeletine,  406. 


Sp.  gtmrhj, 
68—7. 
6*4— 6-6. 
6*6—7*8. 
7—71. 
7*9— «-2. 


^ 


**  B.B.  Indorous  Fumes  of  Zinc,  Bismuth,  Antimony,  Tellariam. 

Bitmath  Ochre,  Mass,  earthy,  palv,  aomewhat  fol ;  G  4*86  ;  goh-yw,  atraw- 

yw;  gylnr;  ad,aartiiy;BBdUrmat»  thanftmifla;  Bi,0> 
412. 
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Earthy  mam,  radiated ;  ywh-w,  gyh-w ;  earthy  ;  BB  reac- 

tioQ  of  teUurium  od  diareoal ;  Te,  0,  411. 
Earthy ;  G  8'65— 8*6 ;   doll ;  w,  gyh,  ywh ;  op ;  BB  ekar 

fames  of  iidc  ;  mur  sol ;  2n,  0,  Aq,  486. 
m ;  lam ;  mas,  ool,  gian;  G  5*666 ;  ad,  ply ;  w,  gyh,  rdh  ; 

trl,  strp ;  BB  fnsl  1 1,  yolat,  w  fames,  inod;  Sb^  0, 416. 
I ;  hemihed,  glob^  col,  lam,  gran;  G  6*9 — 6*1 ;  res, ad ;  bo, 

ywh-gy,  straw-yw;  strp,  op;  BB  fus;  fames  inodorous,. 

char  ywh-bn  areola ;  Bi,  Si,  418. 
Has,  earthy,  incrost ;  G  8*9—4*8 ;  res,  dull ;  gy,  bnh,  ywh  ; 

f^  gyb,  ywh ;  op ;  BB  char  fumes  antim,  sometimes  arsen ; 

glob  lead ;  Pb,  Sb,  Aq,  606. 
Adc,  incrust ;  G  6*8 — 7*^  ;  yit,  earthy ;  w,  goh,  ywh ;  strl, 

op ;  BB  decrep,  fos  I  char  met,  ftunes ;  fii,  0,  Aq,  418. 
VI ;   d  rbdrl ;  mas ;  earthy ;  G  4 — 4*6 ;  Tit,  ply ;  w,  gyh, 

gnh,  bnh ;  strp,  trl ;  BB  infos,  sine  fumes ;  nit  eflerr ;  2b, 

0,  486. 

m.  No  foliated]  species  in  this  subdivision,  excepting  white  antimony,  which  may  be 
lamellar ;  this  species  and  bismath  blende  may  occur  oolmnnar. 


TeUorie  Odire, 

ZincBlooin, 

White  Antimony,  2*6—8 

Biamnth  Blende, 

Bleinierite,  4 

Bisnatite, 


0.  Spcciei  arranged  according  to  their  epecifie  gravitiee. 


Bismuth  Ochre,  412. 
Telluric  Odire,  411. 
Zinc  Bloom,  485. 
Bleinierite,  606. 


8p.fnTitv. 

f 

8*56— 8*6. 
8*9—4*8. 


Oalamine,  485. 
White  Antimony,  416. 
Bismuth  Blende,  418. 
Bismutite,  418. 


Sp,  gnvity. 
4—4*6. 
6-666. 
6*9-6*1. 
6-8— 7*7. 


***  B.B.  odoroos  fumes  of  Arsenic  or  Selenium. 


Haidingerite, 


Fharmaoolite, 

Pittidte, 
Mimetene, 


1*6—2*6  ni;  100o,e^  diagll;  minute  cryst,  crust,  hot;  G  2*848; 
w ;  yit ;  trp,  tri ;  lam  flex ;  BB  on  char  arsenic ;  nit  sol, 
220. 
2—2*5  IV;  117<'  24^c/ diagll;  fib,  adc,  stellate;  mas;  G  2*64 
— 2*75 ;  w,  gyh ;  vit,  ply ;  trl,  op ;  lam  flex ;  BB  fus  w ; 
on  char  arsenic ;  aeidi  sol  I ;  Ca,  As,  1^  219. 
2 — 3       Ren,  mas ;  G  2*2 — 2*6  ;  vit,  greasy ;  ywh,  rdh-bn,  rd,  w ; 

trl,  op ;  BB  char  arsen ;  9e,  Jts,  S,  Aq,  468. 
8*5  VI ;  hexag ;   G  5*4 — 7*8 ;  res ;  pale-yw,  bnh,  orange-yw  ; 

strp,  trl ;  BB  fus,  bnh-yw ;  char  arsen ;  n»/  sol ;  Pb,  ^  608. 
Selenate  of  Lead,  8 — 4       Bot,  gbb ;  vit,  greasy ;  sulphur  yw  ;   brittle ;  BB  fus  1  bh 

slag ;  char  selen ;  Pb,  Se,  604. 
Soorodite,  8*5—4    III;  cryst;  G  8*1—8*8;  vit,8ubad;  palegn,bn;  BBalliac, 

fus  scoria,  mag ;  mur  sol ;  9e,  2s,  Aq,  451. 
Mag.PharmacoUte,  6 — 6      Has,  one  deavage ;  G  2*52;  wh,  ywh;  waxy ;  BB  on  char 

arsenic ;  nt<  sd ;  Oa»  "&%,  2a,  220. 

c  No  foliated  apadea  in  tfaia  group,  bai  FhaimaooUte  and  Hiidli^erite  have  a  very 
perfect  cleavage ;  Phannsedifte  oocun  fibroiML 
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fi,  SpecUi  wrnmg^  mooofMng  to  iknir  9pm^  grmMn. 

Fftadte,  468.  8<S— 2*5.  Seorodile,  451.  81— S-S. 

Mag .  Phsrmacolite,  890.  2*52.  Selenate  of  Lead,  604. 

PhftrniAOolite,  219.  2-64— 2*76.  Mimetene,  608.  5*4— ^-S. 

Haidii^erite,  220.  2*848. 

****  B.B.  wholly  vaporizable  with  fumes  of  qmcksilver  and  eUoriiie. 

CUomel,  1 — 2       n ;  mas,  incrnst ;  G  6*482 ;  ad ;  yvh-gy,  gy,  wh ;  trl,  atil ; 

sectfle ;  BB  Tolat ;  Hg,  CI,  688. 


B.  STREAK  COLORED. 

a«    B.B.    NO    FUMB8    WITHOUT    OR   WITH   THK    FLUXES;   OLOBULB    NOT 

MALLBABLB. 

*  B.B.  infusible, 
f  Gelatiiiiie  with  acida. 

HardoMi. 
Chryaoodlla,  2 — 8       Mas,  compact  and  in  seami;  G  2 — 2*4 ;  bh-gn ;  trl,  <^ ;  BB 

gn  flame ;  hor  gn  glob,  copper ;  Co,  Si,  Aq,  619. 
Kontronite,  2*6—8    Mas;  G  2*1— 2*2;  nearly  dull;  gn,  gnh,  9t  paler;  BB  fba; 

hor  iron ;  mur  gelat ;  Fe,  Si,  Aq,  440. 
Dioptase,  5  Yl\  d  rbdrl ;  G  8*278 ;  yit ;  emerald;  9t  gn;  britde ;  BB 

decrep,  gn  flame ;  lor  gn  glob,  copper ;  mwr  gelat ;  Co, 

Si,  Aq,  619. 
Tliorite,  6  Mas,  compact ;  G  4*6—4*8 ;  Tit ;  bk,  bnh ;  $t  dark-bo ;  BB 

bnh-r,  infus,  hor  fas  I  glass  col  by  iron ;  mur  gelat ;  Th, 

Fe,  Mn,  Si,  Aq,  881. 
Gadolinite,  6*6—7    V  ;  mas ;  G  4 — 4*6 ;  yit,  pitchy ;  bk,  gnh-bk ;  tt  gnh-gy ; 

strl,  op ;  BB  decrep,  swells  np ;  usually  glows ;  mur  gelat ; 

T,  Ce,Fe,Si,  882. 

a.  No  folinted  or  fibrous  species  in  this  subdivision. 

fi.  Speeiet  arranged  according  to  their  tpecijic  gravities. 

8p.  fnTity.  £h>.  fmvity. 

Nontronite,  440.  21— 2*2  Gadolinite,  882.  4— 46.  | 

ChrysocoUa,  619.  21— 2*4.  Thorite,  881.  4-6— 4-8. 

Dioptase,  619.  8*278. 

If  Not  gelatinizing  with  acids. 

Wad,  0-6—8*6  Maa;  earthy;  G8— 8*7;  bkh,  dull  Ui,  bnh ;  soils  often ;  BB 

'mifu  (or  aabte);  mmr  chkiclaa;  Mn,  O,  Aq;  often  Mn, 
Co,  0,  Aq,  or  Mb,  On,  O,  Aq,  461. 
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Oiriiiiii  Odun^ 
Gfaroma  Oelire, 
Utinoelire, 

Tnogstic  Ochre, 
Liebigite, 

Redlrao  Ore, 
OhloropAl, 


2—2-6 


Em«rtld  Nickel, 

8—8*6 

Blende, 

8-5—4 

Xeootime, 

4—6 

Red  Zinc  Ore, 

4— 4-5 

Plnocerine, 

4-6—6 

i^t.. 

4-6 

limooite. 

8—6 

Tttrooolumbite, 

6-6 

PitchMende, 

6-6 

B.^. 

6-6—6 

FfnruMiiite, 

6-6—6 

Botile, 


Malfloone. 


6-6-6 


6-6 


Tw  powder;  mmr  uA,  kmon-yir ;  BB  bar  g]tm,  cnog^ 

hot,  gnh  cold,  284. 
Mae ;  hb-gn,  graee^ ;  a  dirome  reaction  with  the  flmee^ 

421,  422. 
Earthy  poly;  snlj^nr  jw,  boh,  rdh;  BB  oruge;  BB  in 

inner  flame  gn ;  inioi ;  9,  iS,  eometimee  C,  407. 

Bright  yw  puly,  cmst ;  BB  infus ;  W,  890. 

Ham,  deav ;  apple-gn  -,  vit ;  trp ;  BB  Ums ;  6or  yw  in  outer 

fl,  gn  glaas  in  inner ;  acidi  efiiery,  yw  aol ;  U,  Ca,  Aq,  410. 
Mae,  lentio^  dec. ;  G  4 — 6 ;  often  earthy,  dull  or  bright  red ; 

tt  the  same ;  BB  6or  gn  or  yw  glaas ;  hot  wmr  eol ;  Fe\ 

0\  481. 
Mas;  G  1*7—2-2;  nearly  dull;  gn,  gnh;    it  lighter;  BB 

infna,  bk,  bn;  6or  iron ;  mur  partly  sol ;  Fe,  Si,  Aq,  489. 
Mae,  cnut ;  G  2-6 — 2-7 ;  emerald-gn ;  i< gnh;  Ki,  C,  Aq,  476. 
I;  el  dodec;  G  4—4*2;  adamant,  yit, resin;  yw,  bn,  r,  gn, 

bk;  i^bnh;  BB  6or  infos  or  fns  dif  1 1 ;  Zn,  S,  479. 
II;  c/  lat  1 ;  G  4*4—4-6 ;  ywh-bn,  $t  pale ;  res ;  BB  6or  on- 

col  glob;  addsinsol;  Y,1^,287. 
VI ;  fol ! ;  G  5-4—6-6  ;  snbad ;  deep-red,  ywh;  $t  orange ; 

trl,Btrl;  brittle;  BB  6or  trp  glass ;  Zn,  O,  481. 
I ;  usually  mas ;  yw,  rdh,  bnh ;  it  yw,  boh ;  strl,  op ;  Tit, 

res;  BB  bkns ;  bar  slow  sol,  red  in  outer  flame ;  mil  aol, 

yw;  Ce,F,  Aq,287. 
VI ;  el  basal  t ;  G  4*86 ;  bnh-yw;  ti  ywh-w;  yit;  BB  boh; 

bar  trp  glass,  jw  hot ;  eivr  slow  sol,  efiiery,  285. 
Maa,  stalact^  incruet ;  G  8*6—4 ;   earthy,  silky ;   bn,  jw, 

oohreouB ;  9i  ywh4xi ;  BB  bkns,  becomes  magn ;  bar  inn; 

hot  niiro-mur  mA ;  Fe,  O,  Aq,  486. 
G  6-896 ;  submet ;  iron-bk ;  << gy ;  op ;  BB  fodciintimi,  lus; 

6or  sol;  Y,  Oa,  Fe,  Ta,  W,  U,  899. 
I ;  mas,  in  grains ;  G  6-4—7*1 ;  submet  or  duU ;  gyh-bk, 

bnh-bk,  yelvet-bk ;  op ;  <<  Uc ;  BB  flame  usually  gn ;  bor 

fus  yw  glass,  gnh  in  inner  fl ;  nit  puly  sol  dif ;  IT,  0, 407. 
ni ;  ciyst ;  G  8-8—4*18 ;  met-ad,  submet ;  bn,  ywh,  rdh^ 

bk ;  9t  gyh,  ywh;  BB  like  ButUe ;  Ti,  888. 
n;  hemihed,  e<  traces;  G  6-9—6-86;  yit,  submet;  boh-bk, 

bn,  ywh-bn ;  ti  pale-bo;  etri,  op ;  BB  loses  color,  bar  fue 

dif;  9oda  a  slag;  T,  Ce,  Zr,  Ta,  899. 
II;  cryst,  often  acic;  mas;  G  4-18—4-25;  met4id,  snbyit ; 

rdh-bn,  rd,  ywh,  bk;  ti  pale-bo;  strp,  op;  BB  unaH  ;  bar 

red  in  outer  flame ;  Ti,  887. 
II ;  cryst, like  Zircon;  G  4*047  ;  yit,  subres;  bnh,  rdh;  bh-w 

within ;  «<  bn ;  BB  yielda  water ;  6or  sol  dif ;  puly  aeid$ 
ioldif;  Zr,  Si,  Aq,  880. 
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TbOra, 


6—7 


n ;  CTfvti  nms,  gnini ;  O  S-S^I-l ;  ad,  nibnl^ 
bk,  rdh,  gyb,  jiHi;  li  gy,  In;  ttrp-^op;  B8  ekmr 
dnctdif!;  6or  and  mis  reduced ;  aeUbimcik;  60,  S8S. 


«.  nMrtarenofibroaB 
lecajio;  and  Bed  ZmeOrei 

0.  SpMU 


Oerimn  Oclire,  284. 
Chrome  Ochre,  421. 
Uranochre,  407. 
Tanffstic  Ochre,  390. 
Lie^te,  410. 
Fluooerine,  287. 
GhkNTopal,  489. 


m  this  eobdiTiacn,  egeepting  Limonite,  which  m 
the  only  qpedes  thai  oeeun  dkitinctly 

to  their  tpeeiJU  grweiiin. 


dpi  gtftTity. 

? 

f 

! 

1 

1 

f 


21— 2-2. 
Sbienid  Nickel,  476.  2*6— 2-7. 
Wad,  461.  8— 8-7. 

limonite,  486.  8*5—4. 

BrooUte,  888.  8-8— 48. 


Blende,  479. 
Red  Iron  Ore,  481. 
Malacone,  380. 
Rutfle,  887. 
Pariaite,  286. 
Xenotime,  287. 
Tttroooliimbiie,  899. 
Red  Zinc  Ore,  481. 
Fergoaontte,  899. 
Tin  Ore,  885. 
Pitchblende,  407. 


8p.gtftTity. 
4—4-2. 
4—6. 
4-047. 

418—4-25. 
4-85. 
4*4— 4-6. 
5*895. 
5-4— 5-«. 
5-»— 5-9. 
6-8— 71. 
6*4—71. 


•• 


Fasible. 


Hiiingeiite, 

llraringite, 

Sideroschiflolite, 

Cronstedtite, 

lievrite, 


Gadolinite, 


f  Gelatinixe  with  adda 

1*5 — 2    Bias,  deav ;  G  8*045 ;  bk ;  ti  gnh>gy ,  bnh-yw ;  firact  earthy  . 

sectile ;  BB  fiis  bk  mag  slag ;  oeidM  sol  sal^elat ;  Fe,  Si, 

Aq,  441. 
2 — 2*5    Mas,  cleay;  G  8*1 — 8*2;  ply;   oliye^;  stgnh;  BB  bar 

iron ;  mur  g^t ;  Fe,  Si,  Aq,  440. 
2 — 3        Crystals  minute ;   G  3 — 3*4 ;  velvet-bk,  gnh-gy ;  Jrf  leek-gn, 

gnh-gy ;  op ;  BB  fas  1  mag ;  mur  sol,  gelat ;  Fe,  Si,  Aq,  442. 
2*6  VI ;  hexag,  ren,  mas ;  cl  basal ! ;  G  3'348  ;  yit  1 ;  bnh-bk ;  H 

dark  leek-gn;  thin  lam  elast;  BB  intum,   froths;  mur 

puly  gelat ;  Fe,  Mn,  Si,  Aq,  441. 
5*5—6     III ;  prism ;  mas ;  G  3*8--4*2 ;  submet,  bh,  gyh-bk ;  tt  bk, 

gnh,  bnh ;  brittle ;  BB  fas,  bk  glob ;  bor  iron  glass  ;  nkur 

sol,  gelat ;  Fe,  Ca,  Si,  438.    Wehrlite,  489 ;  G  3*9 ;  BB  fas 

dif !  mur  sol  imperfect 
6*6 — 7     V;  mas;    G4 — 4'6;    yit-pitchy;    bk,  gnh-bk;   s<  gnh-gy  ; 

strl,  op ;  BB  decrep,  swells  up,  usually  glows ;  mur  gelat ; 

Y,  Ce,  Fe,  Si,  382. 


«.  No  species  in  this  subdiyision  are  properly  foliated  or  fibrous. 

0.  Species  arranged  according  to  their  tpecijic  gravities. 


8p.  fmrity. 
Sideroschisolite,  442.      8 — 8*4. 
Hismgerite,  441.  8*045. 

Thuringite,  440.  8*1- 8*2. 


Gronstedtite,  441. 
Lieyrite,  438. 
Gaddinite,  882. 


8p.  gravity. 
8*348. 
8*8— 4*2. 
5. 
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ft  Not  geUtiniaDg  with  actds ;  B3.  phosi^iorus  reaction. 


ViTuuute, 


1-5—2 


Unnitei 

2—2-6 

iHifroiiitOv 

3—8 

OhalooUte, 

2—2-6 

OirphMidefitc, 

4—4-5 

AfluMidite, 

4-5 1 

Horeaalite, 

6 

Zwiaaelite, 

6 

TripUte, 

6—5-5 

lY ;  cryst,  deay  1  fib^  rad,  inorust,  eartiiy ;  G  2*66 ;  ply,  tH; 

b^  gn,  diity-gD ;  tt  Ui-w,  b^  bo ;  trp»  trl ;  BBbn  or  1:^  ■oocia» 

mag;  addi  aol ;  te,  P,  Aq,  449. 
n ;  micaceous;  G  8 — 8*2 ;  bright yw ;  ti yw ;  ply,  ad;laiii, 

brittle;  BB  fin  bkh maa ;  mfywaol;  IT,  C%  f^,  409. 
Fib^  rad;  G  8*2—8*4;  weak,  ailky ;  dull  leek-gn,  ywh,  bnh 

oaexpoaure;  ai  gn;  atrl;  BB  Iub!  slag  mag,  aeidi  aol; 

9e,  1^,  ito,  Aq,  450. 
II ;  micaoeooa ;  G  8*5—8*6 ;  emerald-gn,  apple^;  M  gnh; 

BB  fas  bk,  flame bh  gn ;  nit  ywhgn sol ;  U,  Cu,  1^,  409. 
Ben;  G2*6;  res;  straw-yw;  ifywh;  feel  greasy;  BBmag 

bead;  fe  or  9e,  1^,  Aq,  452. 
MaSydeaT;  G  8*468;  dulldoTe-bn;  <<ywh;  strl,  op;  BB 

glob,  mag ;  mur  sol,  bk  cold,  ywh  bo  oo  heating ;  9e,  An, 

F,  Aq,  458. 
lY;  nodeay;  G  2*27;  yit^  res;  rdh-yw,  trl;  BBfnsI  bk 

glob,  met;  aeidt  insol;  An,  ^e,  1^,  Aq,  466. 
VII  crjBt,  mas;  G  8*97;  greasy;  dove-bo;  «<gyh-w;  BB 

decrep,  bh-bk  glass,  mag ;  ^e,  iSin,  1^,  F,  466. 
ni ;  eryst,  mas ;  G  8*4 — 8*8;  res,  ad;  bn,  bkh-bn;  M  ywh- 

gy ;  strl,  op ;  BB  fas  I  bk  scoria ;  ni<  sol,  no  efferr ;  An, 

tt,  P,  466. 


a.  Species  dietineily  foliaeeoua  or  fibrcue  in  eome  varieties. 


Vivianite,  449.        H=l*6— 2  Fib. 
Uranite,  409.  2—2*5  Fol  1 


ChftlooUte,  409. 
Dufreoite,  450. 


H=2— 2-5  Fol! 
2—8     Fib. 


0,  Species  arranged  according  to  their  specific  graoitiM. 


Hnreaxilite,  466. 
Oarphosiderite,  452. 
Vinanite,  449. 
Uranite,  409. 
Dufrenite,  450. 


2-27. 

2*6. 

2-66. 

8—8-2. 

8-2—8*4. 


AHuaadite,  458. 
Triplite,466. 
Ghalcdite,  409. 
Zwieselite,  466. 


8p.  gnvfty. 
8*468. 
8-4—8*8. 
8*5-8*6. 

8-97. 


f  f  f  Kot  gelatinizing  with  acids ;  BB  no  phoephoms  reaction. 


Mblybdic  Odu-e, 

OhlorophsBite, 

Lepidomelane, 


3 


Stflpnomelane,       8 


1  Tw  pnly,  or  erast ;  BB  ekear  slag ;  nmr  sol ;  So ;   oooofli 

with  Molybdenite,  890. 
1-5—2    Has,  fol;  imbedded;  G  2*02;  dark-gn,  bkh;   BBfns;  Fe, 
Si,  Mg.  Aq.  442. 
y I ;  fol ;  hexag  scales  ;  cl  basal  1 ;  G  8 ;  bk,  gnh ;  ad,  rit ; 
St  mountain-gn;  op,  strl;  not  flex ;  BB  fus,  bk,  op,  mag; 
6or bottle^  glass;  Fe,  Al,  K,  Si>  SM. 
Fol,  rad,  maa ;  G  8—8*4;  Tit, ply ;  bk,  gnh-bk;  si  gnh;  BB 
ftis  dif  bk  c^;  acUk  wA  hnperf;  Fe,  Si,  Al,  Aq,  440. 
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Polyhydrite, 
Umooite, 

2—8 
8—6-6 

MoMNBdrite, 

4 

Crociddite, 

4 

CMMhite, 

6 

MScrolite, 

6 

PyrocWore, 

6—6-6 

Qfcwcophane, 


Keilhamte, 


Mm  ;  G  21— 2142 ;  liyer-bo ;  ras^  op ;  Fe,  ffi,  Aq^  44a 
Mas,  sUlaci,  iocnut,  eardiy;   G  8*6— 4;    rilkj,  dnll;  In, 

ochreous ;  9t  jwh-ha ;  BB  tkua,  magn;  fbtdif  I ;  h^r  mm ; 

Fe,  0,  Aq,  486. 
Prion ;  maa,  fh^  deay ;  G  2-9 — 8 ;  Tit»  gntmj ;  didl  rdb-lKi ; 

Mi  gjhrha ;  BB  faa  1  bnh^  pearl ;  9oe^  manganaae ;  T!, 

Ge,  Mn,  Si,  Aq,  883. 
Aibeetifonn;  G  8*2 — 8*8;  silky;  blugnh;  fibres  separate 

easfly,  subelast ;  BB  fus  1  mag;  Fe,  Na,  Si,  Aq,  441. 
ni ;  acic,  capil,  fib,  ren,  mas :  G  4 — 4*4 ;  bn,  blood-red  ;  ti 

bnh-yw ;  BB  bkns  magD ;  fus  dif  I ;  bar  inm ;  Fe,  Aq,  437. 
I;  oct;  G  6*406;  Tit,res;  yw,  bn ;   «<  ywh,  boh;  trl,  op; 

BBlikePyrochlore;  Ca,  Ta,  898. 
6—6*6    I;  oct;  G  8*8 — i*86;  yit,  res;  ywh,  boh,  dark-bn;  ti  jwh^ 

boh ;  strl,  op ;  BB  fas  dif  1  bar  rdh-yw  trp,  on  flaming  op 

more  bor  w  enamel ;  Ce,  Th,  Ca,  Ta,  Ti,  897. 
Prism,  mas;    G    8*108;  yit,  ply;    b,  layender-b,  bh-bk, 

gyb ;  tt  gyh-b  ;  trl,  op ;  powder  sUgbUy  mag ;  BB  Ins  t  gD 

glass;  aeidt  partly  sol ;  Al,  Fe,  Mg,  Na,  Si,  846. 
Mas,  cleay ;   G  8*69 ;  yit,  res ;  bnh-bk ;  boh-r  in  splinten  ; 

9t  gyh-bn;  BB  fus  1  intum,  slag ;  mur  sol ;  Ca,  T,Si,Ti,  898L 


6-6 


6-6 


a.  Speeiea  foliated  arjibroua  in  9ome  of  their  vttrietiet. 


Btilpnomelane,  440.      H=8  Fol. 
Lepidomelane,  864.  8  FoL 

Moeandrite,  888.  4  Subfol,  fib. 


Limonite,  486.       H=8— 8*6  Subfibi 
CrocidoUte,  442.  4  Fib  I 


/?.  Species  arranged  according  to  their  specific  gravities. 


Molybdic  Ochre,  390. 
Cblorophaeite,  442. 
Polyhydrite,  440. 
Mosandrite,  383. 
Lepidomelane,  364. 
Stiipnomelane,  440. 
Glaucophane,  845. 


Sp.  gravity. 

1 

202. 

21— 216. 

2-9—3. 

8 

8—3*4. 

3108. 


CrocidoUte,  442. 
Limonite,  436. 
Keilhauite,  393. 
Pyrochlore,  397. 
Gothite,  487. 
Microlite,  398. 


Bp.gnrity 
8-2— 8*8. 
3-6—4. 
8-69. 

3-8—4*86. 
4—4*4. 
6-405. 


b,    B.B.    FUMES,  OR  A  MALLEABLE  GLOBULE. 

*  B«B.  a  globule  of  Lead,  Copper,  or  Silver,  with  the  fluxes,  if  not  without. 
No  fumes  of  Arsenic,  Sulphur,  Selenium,  or  Antimony. 


Auricbaldte, 


Buratite, 


f  Gravity  below  4*6  ;  ores  of  Copper. 

2  Acic,  drusy ;  gran;  lam ;  p'ly ;   verdigris-gn;  trl;  BB  dark- 

er, slag ;  soda  and  bor  copper  and  zinc ;  mur  sol,  eflerr ; 
2;n,  Cn,  C,  Aq,  486. 

Bad,  adc;  plumose ;  G  8*82 ;  asure-blue ;  mur  efferv ;  2kk, 
Cu,  C,  Aq,  486. 
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Hardotn. 

VI;  yit;  fine  blue;  tri;  BB  char  mar  fiimes;  glob  cop- 
per, 528. 
2 — ^2'5    H;  mioaoeouB ;  G  8*6— 8'6 ;  emarald-gn ;  mpplo-gn ;  tt  gnh ; 

BB  fufi  tk,  flame bb-go;  nUjwh-ga  sol;  U,  Ou,  1^,  409. 
2 — 6       I ;  mas ;  earthy ;  G  5*1 — 6*4 ;  bk ;  i<  bk ;  BB  ehar  no  fames ; 

glob  copper;  Ca,  0,  618. 
8 — 8'6    VI ;  mas ;  earthy  ;  G  8*4— 8*9 ;  ply,  vit ;  gn,  gy ;  ti  ywb, 

gy ;  strl ;  BB  fus  1  no  intam,  slag ;  bor  cfarome-gn  glass ; 

Co,  Ca,  and  Vanadic  Acid,  580. 
8—4       Amorphoos;  G  8*88 — 8*4;  Tit;  emerald,  dark-gn;  op;  BB 

flame  b,  gn ;  char  fas  1  copper ;  Co,  1^,  Aq,  524. 
8*5^-4     IV;  mas,  earthy,  tuberose,  incrost^  compact  fib;  G  8*7 — 

4*1 ;  ad,  silky,  daU;  gn;  it  paler;  trl,  op;  BB  char  fnsl 

copper,  flame  gn ;  adds  eflerr ;  Ou,  G,  Aq,  521. 
8*5— 4'5  rV;  mas;  earthy;  G  8*5 — 8*9;  yit,  ad;  bright  deep-b ;  if 

paler ;  trp,  strl ;  brittle ;  BB  char  fus,  copper,  flame  gn; 

acids  efferr ;  Co,  0,  Aq,  521. 
4  ni;  G  8*6 — 8-8;  res;   olive-gn,  dark;  it  same;  strl;  BB 

fus  t,  char  copper ;  Cu,  1^,  Aq,  526. 
Fbosphorocfaaldte,  4*5 — 6    IV ;  mas ;  G  8*8 — i'4 ;  ad,  yit ;  emerald,  dark-gn,  yerdigris ; 

9t  paler  ;  trl,  strl ;  BB  fas  1  char  copper ;  nt<  sol ;  Cu,  1^, 

Aq.    Also  Ehlite,  Tagilite,  p.  524,  525. 


Ootmellite, 
GialooUte, 
Melaoooite, 
Vdborthite, 

Thrombolite, 

ate, 


Axorite, 


Libetbenite, 


Speciet  foliaUd  orJlbr<m$  in  §ome  of  their  varietiet. 


Anrichalcite,  486.    H=2 
Boratite,  486. 


Lam,  fiK        Chalcolite,  409.        H=2— 2*5  Fol  1 
Fib.  Maladiite,  621.  8  5--4  Fib. 


0.  JSpeeies  arranged  according  to  their  epecific  gravities. 


Aoridialcite,  486. 
Connellite,  528. 
Buratite,  486. 
Thrombolite,  524. 
Volborthite,  880. 
ChalcoUte,  409. 


Sp.  fnTitr. 

f 

8*82. 

8-88— 8-4. 
8-4— 8-9. 
8*5— 8-6. 


Acurite,  621. 
Libethenite,  626. 
Malachite,  521. 
Phosphorochalcite,  525. 
Melaconite,  518. 


Sp.  gnrfiij, 
8'5— 8*9. 

8*(^— 8*9. 
87-^1. 

8*8—4*4. 
51— 5-4. 


f  f  Grayity  aboye  4*5 ;  ores  of  Lead,  or  Lead  and  Copper,  or  Silyer. 

m ;   mas ;  poly ;  G  4*6 ;  rd ;  BB  fus,  rAar  lead ;  Pb,  0, 496. 
Selbite,  Has,  earthy;  ash-gy,  bkh ;   BB  fus  1  sHyer ;  nit  sol,  eflbnr ; 

Ag,  fl,  646. 
Flmnbic  Ochre,     2—8        Mas,  scaly  cryst ;  G  8 ;  yv,  ywh ;  BB  fas  I  char  lead;  Pb, 

O,  496. 
linarite,  2*5—8    IV;  ell;  G  5*2—6*5;  yit»  ad;  azore-b;  et  paler;  trl;  BB 

fas ;  l»b,  Cu,  S,  Aq,  600. 
Vauqaelinite,         2*6—8    IV ;  ren,  bot^  gran ;  G  6*6—6*8 ;  ad,  res ;  dark-gn,  bkh-gn ; 

i<  iiikm  go,  boh ;  trl,  op ;  BB  ftis»  €Aar  gray ,  sobrntt ;  lOBit 

points  oflMd;  nit  part]^  sol ;  lh^  On,  &,  606. 


680 


LVmS  VVMITALUO— (rntBAK  oouiim»« 


CroooHtte, 


2*6—3    iy;ma8;  G  6-9— 61;  ad»  vit ;  bri( 

trl ;  BB  fw,  char,  with  9oda  lead ;  mmr  sol,  gn ;  th,  Gr, 

504.  ^ 

Caledonite,  2*5—8    III;  06*4(61);  res;  yerdigrit^, bh^ ;  M  gnk-w;  til; 

BB  ekar  lead ;  Pb,  Cn,  8,  0, 500. 
Helanocfaroite,        8—8*5    m ;  mu ;  Q  5*75 ;  res, ad ;  bri^t r ;  lemon-ywoo  eoqweore; 

<<brick-r;  strl^op;  BBfusl,  dlorlead;  lh>,&*,  M)5. 

m.  No  species  in  this  sabdivision  fibrous  or  ibliaied. 

fi.  SpeeiM  ammffod  according  to  tMr  tp^c^  ^^ramtiet. 


Sp.fnTity. 

Sp.  f  lAvlCy, 

Minium,  495. 

4*6. 

Croooiaite,  504. 

6-9— «-l 

linsrite,  500. 

5*2— 5-5. 

Caledonite,  500. 

6*4. 

Ymuqudinite,  505. 

55—5*8. 

Plumbic  Odire,  496. 

8. 

Helanoehroita,  505. 

5*75. 

Selbite,  545. 

•• 


B.B.  globule  (when  not  wholly  vaporizafale)  malleable  ;    fumes  of  Ar- 
senic, Sulphur,  Selenium,  Antimony,  Bismuth,  or  QuicksilTer^ 

Iodine  or  Chlorine. 


f  Wholly  and  eaaQy  vaporizable,  leaving  no  metallic  globule. 


Coceinite, 
Bismuth  Ochre, 

Sulphur, 

Selensulphur, 
Selenium, 
Ammiolite, 
Orpiment, 

Realgar, 

Red  Antimony, 

Cinnabar, 

Bismutite, 


Earthy  particles,  rdh-bn ;  BB  yoUt ;  Hg,  I,  584. 
Mas;  earthy,  poly;  G  4*86;  ywh,  gnh-yw;  ad,  eBiihj ; 
BB  char  met,  fumes;  Bi,  O,  412. 
1-6 — 2*5  m ;  mas ;  acic ;  G  2 — ^2*1 ;  yw ;  tip,  trl ;  BB  sulph  fmnss, 

183. 
1*5 — 2*5  Mas ;  G  2'1 — 2*5  ;  orange  or  bnh  ;  on  char  sulph  and  selen 
fumes,  184. 
Incrust;   G  4*3;  gyh,  bnh;  red  in  splinters:  9i  r;    selen 

fumes,  184. 
Red  powder  consisting  of  antimonous  acid  and  qnidcsilyer, 
534. 
1-5 — 2    III ;  deav !,  micaceous  ;  G  8*4 — 3-6  ;  ply ;  lemon-yw;   9t 
ywh;  strp,  strl;  lam  flex,  inelastic ;  BB  fus,  bums  b  flame, 
fumes  alliac ;  As,  S,  420. 
1  5 — 2     rV ;  deav  ;  mas ;  G  3*4 — S-T ;  res ;  bright  rd ;  tt  ywh — ^rdh  ; 
trp— trl ;  sectile  ;  BB  fus !  bums  b  flame,  fumes  alliac ; 
As,  S,  420. 
1  — 1  4    IV ;  capil  cryst  in  tufts ;  4*4— 4*6 ;  ad ;  cherry-rd ;  ti  bnh-r ; 
trl,  strl ;  sectHe ;   BB  char  fiis,  vol,  sulph  fumes ;  Sb,  O, 
S,  417. 
2—2*5    VI ;  mas ;  earthy ;  G  8 — 8*1 ;  ad,  submet,  dull  earthy ;  ooeh- 
iueal-r,  bnh-r ;   st  scarlet ;  strp,  op ;  BB  volat,  sulph ;  in 
a  matrass  with  soda,  qnidcsilyer ;  Hg,  8,  582. 
'5    Acic,  inanMit;  vit,  earthy;  w,  gnh,  ywh;  ti  gnh-gy ;  strl — 
op ;  BB  decrep,  fiisl  ehar  met,  fimies ;  Bi,  0,  Aq,  418. 


LUtTftB  UNIIITALUO — BTEBAK  OQUOMWD. 


821 


StiUttA, 


6-6 


Mm;  G  5*2B;  greasy;  ywh;  «/ yvh, shmiog;  tip;BB 
dUr  ftuneBinod;  Sb,  O,  H,  417. 


m,  Bfeeie*  foliated  orfhroa*  in  9omeof  their  varietieM. 
OrpioMnt,  420.  Fol  1 

fi.  Specie*  arreanged  aeearding  to  their  tpecifie  gravUiee, 


Ooociiiite,  634. 
Ammiolite,  584. 
Sulphur,  188. 
Selensulphur,  184. 
Orpiment,  420. 
RcMdgar,  460. 


8p.  fnvity. 
! 


? 

«-.21. 
21--2-6. 
8.4—8-6. 
8-4— 8-6. 


Seleoium,  184. 
Biamuth  Ochre,  412. 
Red  AntimoDj,  417. 
Stiblite,  417. 
Biflmutke,  418. 
Cinnabar,  682. 


Sp.  frmrit  J. 

4-8. 

4-8ft. 

4.4— 4.e. 

5-28. 

6-8—7-7. 

8—81. 


f  f  B.B.  partly  yaporudng,  leayxng  a  malleable  globule  of  silyer  or  oopper  ;  arsenical 

sulphur  or  antimony  fumes. 


Tyrolite, 

Corelline, 
Ltttaomite, 
Copper  Mica, 

Xanthokon, 

lirooonite, 


ProiMtite, 


Fyrargyrite, 


Aphaoesite, 


OliyeoHe, 


15—2    nit ;  ren,  mas ;  drusy ;  ply,  yit ;  G  8*098  ;  pale  apple-go, 

bh ;  et  paler ;  trl,  strl ;  lam  flex  ;  BB  char  fus,  arsen ;  On, 

jta,  Aq,  527. 
1-5 — 2    YI ;  incrust ;  mas ;  G  8-7 — 8-9 ;  res,  fiunt ;  indigo-b ;  ei  lead 

gray,  shining ;  BB  char  fus,  sulph,  copper ;  Cu,  8, 510. 
Drusy,  yelyeiy  crusts ;  dear  smalt  blue ;  ply ;  BB  ehar 

copper,  6u,  Si,  S,  Aq,  528. 
2  Yl ;  cl  basal  1 1,  Ibl  mas ;   G  2-4 — 2*7 ;  ply,  yit ;   emerald, 

grass gn  ;  tt  paler;  BB  deerep,  ehar  arsen,  fus ;  eoia  cop- 
per ;  aeidt  sol ;  Cu,  JLs,  Aq,  529. 
2  y I ;  ren,  mas,  cryst  structure  within ;  G  5—5-2 ;  dull-rd, 

doye-bn ;  s<  yw ;  strl,  edges  orange  ;  BB  cAar  snlph,  aiBen, 

silyer ;  Ag,  S,  As,  543. 
2 — 2*5    III ;  rarely  gran  ;  G  2-8 — 8  ;  yit,  res ;  sky-b,  yerdigris ;  H 

same ;    BB  char  arsen,  bk  aooria ;    bor  gn,  partially  re 

duced ;  nit  sol ;  Cu,  Si,  As,  Aq,  529. 
2 — 2*5    IV;  cl  imperf;  G  5-284;  submet-ad;  iroD-bk;  ei  daric 

cherry-red ;  op,  thin  splinten  red ;  sectile ;  BB  char  antim, 

sulph,  silyer;  Ag,  S,  Sb,  589. 
2—2*5    YI ;  mas;   5-4 — 5*6;  adamantine;  oochineal-r;  tthn^ir 

red;    strp,  trl ;  BB  char  sulph,  arsen,  silyer;  Ag,  As,  S, 

541. 
2-2*5    YI ;  mas ;  G  5-7 — 5-9 ;  met-ad ;  bk,  rdh ;  it  cochineal-r ; 

trl,  op ;  sectile ;  BB  char  sulph,  antim,  silyer ;  Ag,  S,  Sb, 

540. 
2-5 — 8    lY ;  mas,  rad,  hemispher ;  G  4*19—4-86 ;  ply ;  dark  yerdi- 
gris ;  at  same ;  strl ;  BB  char  faa,  deflag,  arsen;  Oo,  2s, 

Aq,  528. 
S  in ;  glob,  r«D,  fib ;  maa ;  G  8*9—4-4 ;  ad,  tH,  ply;  ^ye- 

gn,  leak-gn ;  wood-bo;  «<  gn,  bo ;  ttrp,  op ;  BB  char  fiu, 

deflag!,  anen ;  nt4  sol;  Oo,  2s,  Aq,  526. 


UmUL  trim ITALLIO— fTBBAK  OOUMVb. 


BkochiBihe, 

Eochroite, 

Brinite, 


8-6-4    m;  G  8-7— 8-9;  tH;  emondd, Ukh-gn;   tt  pilar;  trp;  BB 

ekar  fas,  copper ;  Ou,  B,  Aq,  528. 
8-76        in ;  0*8*889 ;  rit ;  bright  emerald,  leek-gn ;  H  paler ;  trp,  III; 

BB  char  fua,  deflag,  copper ;  arsen;  On,  2%  Aq,  527. 
4*5—6    liam,  mas;  G  4*048 ;  doll,  ret ;  fine  emerald-greao,  ti  paler ; 

strl,  op ;  BB  arsen ;  copper ;  Ou,  £s,  Aq,528. 


«.  Speeiet  foliated  or  Jibrout  m  tome  of  their  wsrieHei. 


Copper  Mica,  529. 
Lettsomiie,  528. 


H=2    Foil 

Drusy  fib. 


Aphaneshe,  628. 
Oliyenite,  626. 


0.  Speeiee  arranged  according  to  their  epecifie  gravitiee. 


Lettsomite,  628. 
Copper  Mka,  629. 
Lirooonite,  580. 
^^lite,  527. 
llucfaroite,  627. 
Brochantite,  628. 
Corellina,  510. 


Sp.  grvritj, 

! 

2*4—2-7. 

2-8—8. 

8*098. 

8*889. 

8*7—8*9. 

8*8—8*9. 


Oliyenite,  526. 
Erinite,528. 
AphanesHe,  628. 
XanthokoD,  548. 
Miargyrite,  640. 
Proustite,  641. 
Pyrargyrite,  640. 


Fib. 
8  FOk 


8p.  gtmwitj, 
Z-9 — 4-4. 
4*048. 
41«_4SC. 
5—6*2. 
5*284. 
5-4— 6-6. 
5*7— 6*9. 


f  f  t  BwR  partly  yaporising,  leaving  a  malleable  globule  of  ailyeror  copper ;    famea  of 

iodine,  bromine,  chlorine. 


Iodic  Silver, 


Horn  Bilrer, 


Bromic  SUver,         1—2 


Percylite, 
Embolite, 

Atacamite, 


Thin  plates,  lam;  G  5*604 ;  res;  pale  citron* yv,  ywli-gn; 

trl ;  it  submet ;  plates  flexible ;  BB  fus !  I,  ehar  fumes  of 

iodine,  violet  flame,  silver ;  Ag,  I,  644. 
X — 1-5    I ;  mas,  like  wax ;  G  6 — 6*6 ;  pearl-gy,  gnh ;  bn  on  ezpoenra ; 

tt  shining ;  sectile;  BB  fumes  of  muriatic  add;  ehar  silver  ; 

Ag.  01,  644. 
I ;  coQcretioQa ;  G  5*8 — 6  ;  splendent ;  often  gn  without,  yw 

within ;  BB  fus ;  fumes  of  bromine  ;  silver  glob ;   Ag,  Br, 

545. 
I ;  ■  in  cubes ;  sky-blue ;  BB  emerald-gn  easily  1  b  on  cooUng ; 

flame  gn,  fus!,  char  fumes ;  Pb,  Cu,  CI,  0,  497. 
I ;  oct ;  mas ;   O  5*7 — 8'2 ;    yw,  gn  ;    adamantine ;  fracture 

hackly ;  BB  fiis !  fumes  of  bromine  and  chlorine ;  silver 

glob ;  Ag,  Br,  CI,  646. 
3 — 8-5    III ;  mas ;  G  4 — 4*3 ;  ad,  vit ;  bright  gn,  olive-gn ;  st  paler ; 

trl,  strl ;  BB  gn  or  b  flame,  fumes  of  mur ;  char  copper  ; 

Cu,  CI,  0,  Aq,  618. 


c.  None  of  the  species  in  this  subdivision  are  properly  foliated  or  fibrous. 
0.  Species  arranged  according  to  their  epecijic  gravitiee. 


PercyUte,  497. 
Ataoimite,  618. 
Horn  SUver,  644. 


Sp.  f  niTity. 

\ 

4—4-8. 
60—5*6. 


Iodic  Silver,  644. 
Embolite,  646. 
Bromic  Silver,  646. 


Bp.fTttTitj. 

6*504. 

5-7— 8-a. 

5*8—6. 


LiriTlB  UimXTALLIO— flTKXAK  OOLOBID. 


B.B.  globule  not  malleable  ;  fumes  of  Arsenic,  Sulphnr,  Antimony,  or 

Chlorine. 

f  BJB.  partly  Taporuiiig,  lesTiDg  a  globule  not  malleable ;  fames  anenicaL 


Kkkel  Green,         2  Y  t ;  capil ;  mas ;  fine  apple^ ;  at  gnh-w ;  BB  ehar  arsen ; 

in,  Is,  Aq,  478. 
Ffttleite,  2 — 8       Ben,  mas ;  G  2*2 — 2*6 ;  Tit,  greasj  ;  jwb,  rdh-bo,  r,  w;  tt 

jw ;  trl,  op ;  BB  char  arsen ;  9e,  2s,  Aq,  458. 
Arasniosiderite,  Fib;  diverg;  G  8-6 — 8*9;   yir,  golden;   t^  ochreons;  fibres 

separable  1 ;  BB  fos  bk ;  odor  arsen  on  adding  soda;  bot 

nit  or  mWf  sol ;  9e,  Ca,  £&,  Aq,  462. 
2 — 2*6    rV ;  deav ;  pnlv ;  G  2*948 ;  ply,  earthy ;  peach-r,  Grimson ; 

gyh ;  it  paler ;  trp,  strl ;  lam  flex ;  BB  char  arsen ;  adds 

sol ;  Co,  2s,  Aq,  477. 
2*6  rV,  deav  I ;  G  2*967 ;  ply,  vit ;  indigo,  gn ;  tt  bh-w ;  strp 

— trl ;  BB  char  arsen ;  bk,  without  mdting ,  mag ;  9e  or 

te,  2s,  Aq,  464. 
2*6  I;  cryst;   G  2*9 — 8;  ad;  olire-gn,  ywb,  boh,  rdh,  gn;   9t 

gn,  bn,  yw ;  strl ;  BB  char  arsen,  mag ;  te,  2s,  Aq,  458. 
2*5 — 8    rV ;  deav ;  crusts ;  G  8*1 ;  silky ;  light  rd ;  st  rdh-w ;  trl; 

sbtrl ;  BB  char  fiis,  arsen ;  acida  sol ! ;  2n,  Co,  2s,  Aq,  487. 

a.  Speciea  foliated  orjibroua  in  some  of  their  varieties, 

Arseniosiderite,  662.         Fib.  Cobalt  Bloom,  477.        FoL 

0,  Species  arranged  according  to  their  specific  gratnties. 


Cobalt  Bloom. 

Symplesite, 

Cube  Ore, 
Kflttigite, 


mokel  Green,  478. 
Ffttidte,  468. 
Cube  Ore,  468. 
Symplesite,  454. 


Sp.  gvATHj. 

f 

2*2— 2*6. 

2-9—8. 

2-957. 


Cobalt  Bloom,  477. 
Edtti^487. 
Arsemosideritc,  462. 


8p.  gmtitja 
2*948. 
8*1. 
8*5i-8-9. 


ff  Partly  vaporizing,  leaving  a  globule  not  malleable ;  fumes  not  arsenicaL 


Grsenoddte, 
Blende, 

Haoerite, 
^rroamalite, 

ydtiite, 
Romeme, 


8—8*5    VI ;  hezag ;  G  4*8 — 6 ;  adamant ;  honey-yw,  orange ;  st  yw 

rdh ;  strp,  trl ;  BB  char  ywh  ring ;  mur  sol ;  Ca,  8, 480, 
3*5 — 4    I;  cl  dodec  I,  mas ;  G  4—4*2 ;  resin  yw,  bn,  r,  bk,  gn ;  st  w, 
bnh ;  trp,  trl ;  brittle ;  BB  infus,  or  fos  dif  1 1 ;  oo  char  zinc 
ftimes  dif  I ;  Zn,  S,  479. 
4  I;  hemihed;   G  8*468;  met  ad;  rdh-bh,  boh-bk;  s<boh-r; 

BB  char  sulphmr;  Mn,  S,  456. 
VI ;  hezag;  e/basal ;  mas ;  G 8—8*1 ;  ply,  vit;  pale liver-bi^ 
gy,  gnh ;  gnh-yw  within ;  BB  char  fumes,  fbs  slag,  mag ; 
nit  perfectly  sol;  l^e,  fta,  Cl,  Bi,  Aq,  454. 
Implanted  glob;  G  8*66;  vit,  ply ;  rdh,  ywh,  bob;  op^  strl; 

BB  ch4sr  BDC  fumes ;  fftur  inl]^  hyd ;  Zn,  S»  0, 481. 
11;  oetahed;  fayadnth  or  honey-yw  ;BB  fas  b]diili^;scida 
innl;  Oa,  8^0,416. 


4*5 


CM 


vownm  VBTALuo-HnwuK  mrMmoAia 


c  VoM  of  the  spedM  of  this  KibdiyiiioD  an  Ibliaiad  or  fibrooa. 

0,  8p€cie9  ammged  according  to  their  tpeeific  grmiH$%» 
0p.  gVATfty. 


HouMmo,  416. 
^rrosmalite,  466. 


f        Voltate,481. 
8—81.        Blende,  479. 
8*448.         Oreenoddte,  480. 


8-66. 


II.  LUSTRE  METALLIC. 


A.  STREAK  UNMETALLIC. 


a.    B.B.    NO  FUMEfl. 


Wad. 


J^rroluaite, 

2—2 

Manganite, 

4 

Pitchblende, 

6-6 

Tiimonite, 

6—5 

Haumnanniie, 

6—6 

Chromic  Iron, 

6-5 

Yttrocolumbite, 

56 

Martite, 

6—6 

Pailomelane, 

6—6 

Bmeoite, 

6—6 

Golmnbite, 

6—6 

Ferro-tanialite, 

5—6 

*  Infusible. 

Hardnen. 

0*5 — 8*5  Mas;  earthy ;  incrust;  G  8 — 8*7;  sabmet,  dnU;  fak;  hh  or 

bnh ;  BB  infna  or  aubfua ;  mur  chlorine ;  Mn,  O,  H ;  mmnrn- 

times  Mn,  Ou,  O.H,  or  Mn,Oo,  Ni,  O,  H,  461. 
2-2*6    III ;  col ;  mas ;  G  4*8—6 ;  submet ;  bk,  gyh  ;  t^  bk ;  brittle  ; 

BB  infus ;  mur  chlorine  fumes  ;  Mn,  O,  467. 
ni  col ;  gran ;  G  4*8—4*4 ;  submet ;  steel-gy,  bk ;  at  rdh-bo, 

nearly  bk ;  BB  infiis,  mur  chlorine ;  Mn,  O,  H,  469. 
I;  mas ;  in  grains ;  submet  or  doll ;  Tehret-bk,  boh ;  s<  bk ; 

BB  flame  usually  gn ;  bor  fus  y  w  glass,  gnh  in  inner  fl ;  tit^ 

pulv  sol  slowly  ;  U,  0, 407. 
6 — 5-6    Mas,  stalact ;  G  3*6 — 4 ;  submet,  silky ;  bk,  bn ;  Bt  ywh-bn  ; 

BB  bkns,  magn ;  Fe,  0,  Aq,  436. 
II ;  gran ;  G  4*722 ;  submet ;  bnh-bk ;  st  bn ;  BB  infus ;  mur 

chlorine ;  Mn,  0,  457. 
I ;  oct,  mas,  gran ;  G  4*8— 4*6  ;  bk,  gyh-bk ;  rt  bn ;  brittle; 

sometimes  magn  *,  BB  infus ;  bor  fus  dif,  beautiful  gn  glob; 

Fe,  Cr,  O,  436. 
Semicryst ;  G  6'396 ;   submet ;  iron-bk ;  st  gy ;  op ;  Y,  0% 

Fe,  Ta,  W,  899. 
I ;  oct ;  G  8*8 — 4'9  ;  otherwise  like  Specular  Iron,  482. 
Mas,  bot ;  G  4 — 4*4 ;  submet ;  iron-bk,  gy ;  st  bnh-bk,  shill- 
ing ;  BB  infus ;  m-wr  chlorine ;  Mn,  O,  H,  469. 
y I ;  cryst,  lam,  mas ;  G  4*6 — 6 ;  iron-bk ;  H  sometimea  aiib> 

met;  BB  infus,  bor  iron  reaction ;  Fe*,  0»,  Ti*  O",  482. 
in ;  mas,  uncleay  ;  G  6*4 — 6*4 ;   bk ;  submet ;  st  bk  when 

G  6*2,  bnh-red  when  leas ;  brittle ;  BB  infus,  bor  fiu  akrr, 

bkh-g&  glass;  Fe,  Mn,  Ta,  401. 
m;  OTBt^maa;  G7'l— 8;  bk;  «<rdh-bn;  brittle;  BBlibe 
Columbite ;  Fe,  Mn,  Ta,  402. 


LWfMnmujao    rimiAK  vmatnMMo, 


Speeulir  Lnoo, 


WHmMXUBXmf 


ft  boh;  ifaiap;  BBinfbi;  borfbsdlf;  Y,Ce,TA»899. 
5*5 — 6*6  VI ;  crysk,  mas,  miciotoai,  4o. ;  G  4*6—6*8 ;  ttael-gj,  often 

Bplandeni;  M  eiwnrf-rtd;  BBinftn;  tergnor  jrwglMi; 

liotiMiirMl;  Fi,0,4ta 
6.5_e-6  I;  oct, nuM, gnm ;  0  6— 1*1;  Ue;  tiduk  rdh-bn;  digMy 

magn;  BB  inftn;  chmr  ooiTdsiDe  at  high  beat ;  bar  manga- 

neie  reactkn ;  Ve,  Ifn,  Zo,  0, 486. 
6— «*6    n;  mas;  04*76—4-9 ;iQbmet;  bnh-bk;  brittle ;BB infill; 

mmr  chlorine;  Mn,  O,  46&    BtUraMn  is  similar;  lY; 

G  4*66S,  46a 
6-6         in ;  mas  without  dear ;  G  4-6—4*8 ;  met^  yit ;  bob-bk,  idh- 

bn;  §t  rdh-bn ;  BB  infos;  6or  jFbs ;  T,  IT,  Ce,Ni,  Pe,  400. 

Polyeraat  similar;  G  610 ;  nJsol,  40a 


•• 


Fusible. 


TsDorite, 

Malaoooite, 

OredDerite^ 

limonite, 

Wolfram, 

Banyurskite, 
litfiiie, 

Ifagnatite, 


8—6 


4*5 


YI ;  aealea ;  claric  steely;  i<  bk ;  BB  ehar  no  fomes,  oop- 

per;  Co,  O,  618. 
I;  mas;  G5*l— 6'4;  earfhj;bk;  stbk;  BBtfAor  no  fames, 

copper;  Cn,0,  618. 
IV;  deay;  G  4*9—6;  met;  koo-bk,  gy;  tl  bk,  boh;  BB 

foB  dif ! ;  Mn,  Co,  O,  460. 
6—6*6    Mas;  stalact;  G  8*6— 4;  sabmet^ silky ;bk, bo;  stjwh-bo; 

BB  fus  dif  1 1  magn ;  Fe,  O,  Aq,  486. 
5—6*6    ni;  cryst;   mas^  ancleaT;G7*l — 7-6;  sabmet;   gyh-bk; 

bnh-bk;  i^  dark  rdh-bo ;  BB  fas  di^mi^gnet;  Aorgnbead;^ 

Fe,  Ifn,  W,  403. 
6*6  ni;  in  grains ;  G  6*6—6*7 ;  bk ;  s<  darik  rdh-bn ;  BB  boms 

like  Gadolmite,  fas  dif  1  6or  fbs!;  Fe,  T,  U»Ki,408. 
6*6—6    ni ;  rbc  prism;  mas;  G  8*8—4*2 ;  sidxnet;  bk,  boh ;  brit- 
tle; BB  fns  bk  i^;  nutr  sol,  gelat;  Fe,  Oa»  Si»  48a. 

WtfAWtis  similar ;  BB  fus  1  mtir  sol  imperi;  489. 
6*6—6*6  I;  oet,  mas,  gran;  G  4*9 — 6*2;  bk;  ti  bk;  magnetic;  BB 

iiis  dif  1,  loses  mag;  hot  nutr  sol ;  Fe,  O,  484. 


b.   B.B.    OIVINO    OFF   FUME8. 


TevanCite, 
CManoodot* 
Lsnoopyrite, 


*  B.B.  fmiies  of  Arsenic ;  globule  brittle. 


8*5—4    I;  G 4-8— 4*6;  bkhlead-gy,  iroo-bk;  U  dark  idh-gy;  BB 
bonis  b  flame,  arsen,  bk  scoria  mag ;  On,  Fe,  8,  As,  615. 

6  in ;  c/ basal;  mas;  G  6*9—6*1;  gyhtin-w;  Jitfbk;  BBdb«r 

arssi^  solph;  Oo^  As,  8, 474 
6—6*6    ni;  ISSo  26^  cryst, maa;  G  7*8—7-4;  tki-w,g7h;  stgyh- 

bk ;  BB  fhar  fomea  of  armifl^  |^ob  mag;  Fs^  As,  428. 
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VkUL  Glanoe,       6*6 


0«ppv  IMDd,      5—6^    YI;  mas;  retic ;  G  7'8 — *!'1 ;  oopper-r,  gjh  or  bkh 

«<  pale  boli-bk ;  brittle;  BB  eAar  anen;  fbs  w  glob ;  mU 
gn  ooating ;  Ni,  As,  469. 
ft— 5^    IV;  tab;  mas;  G  7-9—8*1;  farooae-jrw,  pale;  M  Ik;  HE 
ekar  anen ;  Ni,  Aa»  476. 
above  5t     Mae,  boi;  fol,  gnm;  gyb-w,  bk  taniirfi;  BB  b Bukhb,  ci 
aneo ;  nii-mMr  aol  wholly ;  Mn,  As,  466. 
I;  bemihed ;  lam ;  mas ;  G  6*6 — 6*9 ;  silTer-w, gyb  ; 

gy,  gyh-bk;  i<gyh-bk;  BBcAaranen;iri,  As^S,  Fc;47& 
I;  crytt;  mas;  G  6'46— -7*2;  tm-w,gyh;  t^ gyh-bk ;  brifttls; 

BB  char  anen,  w  glob;  Co,  As,  Fe,  470. 
I ;  bemihed ;  mas ;  silTer-w,  rdh ;  st  gyh-bk ;  brittle ;  B8 
ehar  anen,  bk  glob  mag ;  Oo,  As,  S,  Fe,  472. 
ltMS»ek/dl,  6-5—6    HI;  lll^  6S';  usually  mas;  G  6127;  silTer  w,  gyh;  ^ 

dark  gyh-bk ;  BB  char  arsen  fames ;  glob  mag;  Fe,  Aa, 
S,  428. 
Bammelsbergite,    6'6 — 6    I ;  cryst,  mas ;  G  6*4—6*8 ;  tin-white,  tarnishes  gy,  bk ;  BB 

arson,  fus  brittle ;  Ni,  As,  471. 
5-5_6    ni;  G  7-06— 7-3;  slighUy  ductile;  otherwise  like  Bam- 
meUbeigite,  471. 
I;  e/ cubic;  G  6*7—6*9;  gyh  tin-w;  BB  char  areen ;  Oo^ 
As,  474. 


SoMiHiiie, 
Odbaltme, 


6*5 


6-5 


OUoanthite, 


Skntterudite,  6 


•• 


Fumes  not  arsenical ;  globule  brittle. 


Syepoonte, 
Hillerite, 


Manganblende, 
Hagnetic  Pyrites, 
Bismuth  Nickel, 
mimannite, 
UnnaBite, 
Breithanptite, 
Pyrites, 
Harcasite, 


Mas ;  G  6*46 ;  steel-gy,  ywh ;  Go,  8,  469. 

8—8*6  VI ;  capil ;  G  5'28— 5-65  ;  brass  yw,  tarnish  gy,  irid ;  brit- 
tle ;  BB  fus  brittle  glob,  mag ;  warm  nit  gyh  or  pale-gn 
sol ;  open  tube  sulph  ;  Ni,  S,  469. 

86 — 4  I;  cl  cubic;  mas  ;  G  3-9— 41 ;  submet;  iron-bk,  bn  on  ex- 
posure ;  9t  gn ;  BB  char  fusdif ! ;  mur  sul  hyd ;  Mn,  S,  456. 

8*6—4*6  VI;  hexag,  mas  ;  G  4*4 — 4*7 ;  bronze  yw,  rdh ;  tt  dark  gyh- 
bk;  magnetic ;  BB  nearly  like  Pyrites;  Fe,  S,  427. 

4*6  I ;    cl  octahed ;    G  5*18  ;    pale  steel-gy,  silver-w ;   tarnish 

ywh,  gyh ;  brittle ;  BB  char  sulph,  coal  ywh  ;  Ni,  Bi,  S,  476. 

6 — 6*6     I ;  cl  cubic  I ;  mas ;  G  6*4 — 6  55 ;  wh  steel-gy ;  brittle ;  BB 
char  fumes  antim,  sulph ;  Ni,  Sb,  S,  (As),  478. 
I;  c/ cubic;  G  6*8 — 6*4;  pale  steel-gy,  copper -r  tarnish;  U 

bkh-gy ;  BB  char  sulph ;  Co,  S,  474. 
VI,  thin  plates ;  arboresc,  dissem ;  G  7*641 ;  light  oopper-rd» 
yiolet ;  si  rdh-bn ;  brittle ;  BB  char  antim ;  Ni,  Sb,  470. 

6 — 6*6  I ;  cubes,  <bc,  mas ;  pale  brass-yw ;  st  dark  bnh-bk ;  BB  ekar 
fumes  sulph ;  glob  mag ;  nit  sol ;  Fe,  S,  424. 

6—6*6    ni ;  106°  2' ;    cryst ;  mas,  rad,  crest ;  G  4*66—4*86  ;  pale 
bronjBe,  ywh,  gyh ;  tt  gyh  U: ;  BB  lUce  Pyrites ;  Fe,  S,  426. 


6*6 


6-6 


LPgWni  MBTAtLtO  ■  ITAIAK  tnKMWTAUM. 


em 


B.B.  a  malleable  globnle,  or  mineral  wholly  Taporizable. 


Httemnorpliite,     1 — 8 


Onphie  Tenariom,  1*6—2 


HiaigTrite, 


Amrotdkirite, 


Adeolite, 


CkoiUuJite, 
Brabeieite, 


WSdiite, 


2—2-6 


PjrnMrgyrite,  2 — 2*6 


2—2-6 


Ci^ropliimbite,      2*6 
IHilMiioyBite, 


2*6 


8 


8 


8—8*6 


Dome^kite, 
Wolfibnrgite, 


OupraoDi  Bbmuth,  8*6 
Copper  Pyrites,      8*6 — i 


TinPyritei, 


Ckil,  eapQ,  plmnoee ;  mas,  gnm ;  G  6*6 — 6*2 ;  dark  lead,  gy, 

tteel-gj ;  BB  fas  1 1,  dutr  antim,  fol]^ ;  Fb^  8»  Sb^  422. 

For  oCber  anHmcmial  nf  arm  of  U&d,  tee  pp.  491  to  496. 
ni;  mas ;  G  6*7 — 8*8 ;  stael-gj ;  ti  same ;  Tery  seetile ;  BB 

fos  1  flame  gnh-b^  w  oxyd  oo  cfaarooal,  glob  mal;  ml  sol; 

Ao,  Ag,  Te,  664. 
lY ;  d  imperf ;  G  6*284 ;  sabmet  ad ;  iron-lA ;  wt  dark  dierrjr* 

red  ;  op,  thin  splinters  red;  seetile ;  BB  char  antim,  sulph 

silyer;  Ag,  8,  Sb,  689. 
m ;  in  lam ;  silver-w,  jwh ;  rather  brittle ;  BB  like  Graphie 

Tellurium,  664. 
VI ;  mas ;  G  6*7 — 6*9 ;  met-ad ;  bk,  rdb  ;  at  oocfaineal-red ; 

trl,  op ;  secUle ;  BB  char  sulph,  antim,  sQ?er ;  Ag,  8,  8b, 

640. 
Ill ;  adc,  mas ;  G  6 126 ;  bkh-lead-gy,  pale  rdb  tarnish ;  BB 

ehoT  fumes  sulph ;  Bi,  Pb,  Cu,  ti,  414. 
I;  e/ cubic;  mas;  G  6*4— 6*46;  bkh-lead-gj;  ifbk;   BB 

char  lead,  sulph;  Pb,  Gu,  8,  490. 
I ;  dodec ;  G  6*66 ;  steel-gj ;  9i  rdh-bn ;  Inittle ;  BB  char 
arsen,  sulph,  lead ;  acid»  sol ;  Pb,  8,  As,  492. 
I;  gran  mas;   G  6*6—8*8;  lead-gj,  bh;  sfdarkgy;  BB 

char  selen,  lead ;  Pb,  Se,  with  sometimes  Co^  Ag,  Cu,  490. 
I ;  crjst,  maa ;  G  6—6*1 ;  oopper-r,  pmchbeck  ho,  tamishea ; 

Kt pale gyhU: ;  brittle ;  BB  ehar  sulph ;  nU  partly  aol; 

Cu,S,  6ia 
mr  mas;  G  6*7— 6*8 ;  bkh-lead-gj ;  brittle;  BB  ehar  antlm, 

sulph ;  Pb,  Cu,  8,  8b,  616. 
I;  el  cubic ;  mas;  G  816 ;  tin>w ;  seetile  ;  BB  tellnr;  Fb^ 

Te,  491. 
Ren,  bot,  maa ;  G  4*6;  tin-w,  jwh;  BB  fus  arsen;  mwr  not 

sol ;  Cu,  As,  618. 
ni;  G  4*748;   lead-gy,  iron-gy;  at  bk;  BB  decrep,  fosl, 

char  antim,  copper ;  Co,  8,  8b,  616. 
ni;  adccol;  G6;  steelgy,  tin-v,  tarnish  lead-gy ;  st  bk  ; 

BB  fus!  solph  fumes;  Bi,  Cu,  8,414. 
n ;  tetrahed ;  mas;  G41 — 4*8 ;  steel-gy,  brass-y«r ;  «l  gnh- 

bk ;  'BBekar  sulph ;  fus  glob  mag;  mt  partly  sol ;  Co,  9e, 

8,611. 
I;  cubic;  mas,  gran;  G4*8— 4*61;    steel-gy,  ywh;  s<bk; 

BB  char  sulph,  soor  glob  bk ;  mt-mur  sol,  886. 


tm 


*-       I 


.    M    '       . 


B.  STREAK  METALLIC. 

I 

^  B.B.  M  f— m ;  iatmUi^ 


-■  f 

4 


fr. 


.  ii- 


; 


M— MTI;iill,inHi^  gnus  G9— t-l;  ■twicr.  I*h; 
■oOt ;  Mil  M  aeliaii ;  Jta,  fahi^  ISa 

B.B.  fomet  s  i^obol*  aoi  laalhwMa. 


1— l-S    VI;  foil  04^44-4*8;  tMdgy;  km  flnt;iiMbit; 

s  tnee  on  pftptr ;  BB  dUr  n]|pii  ^  ail  aol ;  Mo^B^tSiL.^  , 
Qnini  or  MiaM ;  0  6-606;  blMk;miigiifltfe;BBwilkBllm 

reaetioo  ol  oankDn ;  Ir,  Oi^  Ghr,  Fe,  648. 
yi(akoI|M«kt;ai».S8;tiii^;Ui^iUleilgj;   V% 

ioAiiUila,  vitb  nitie  odor  of  nwniwn,  647. 
FdBBf  iiiaa»  dcAT ;  pinmrw ;  i^rmi  ;  Q  4--4*6 ; 

gj^ianmbm;  BB  iuil  iawm  antlni and nlph ; 

Sb,  Fe,  8^418. 


4    - 


f  ■ 


^***  B*B.  (awm ;  globule  malteahle,  or  wboUy  viporizabU. 


Antimony  Glance,  2 


jiMiiiriiiiiit 
IMadymite, 


2^2*6 


Antkimtij, 


Jl«tive  AneB&e»      8*6 


Antanony,  8*6 


ni ;  deaT,  prism,  ool»  fib^  mat ;  G  4*6—4*66  ;  lead-gy ;  M 

Jead-gy ;  tarniah  daik ;  seetile ;  BB  foa  1 ;  Mar  fame^  H^P^  » 
mvr  tol;  8b^  8,  411 

YI;  cleaThezag;gian;  0  6*7^6*8;  tin-w;  brittle;  HB 
ehariuB I  goh  fl ;  yoI,  w  Tapors,  411. 
2  YI;  ma%lol,gnKi;  G 6*1— 7*6;  pala  ateal-gy;  laaalMt&B; 

soils  paper ;  G  fusl  1  flame  b^  charwh  or  ywh,  fnmes  odor- 
OQs;  Bi,Te,  8,  or8e»  414    Bomite  FBsemblsa Tatra^j- 
mite^  416. 
S— 2*6    HI;  acic;  dear;  mas,  161,  fib;  G  6*649;  laad^— tin-w, 
ywh  or  iiidesoent  tandsh;  oaetile ;  BB  fbsl  I,  char  Tvd,  yw 
areola;  snlph  fomea;  hot  i»t<sol ;  Bi,  8, 412^ 
2 — ^2*6    YI;  neariy  cabesi  clea.yl  m«a;  G  9*787 ;  rdh-silTer-ir,  tar- 
nidi ;  sectile ;  brittle ;  BB  fas  1 1»  char  yellow  areola,  411. 
YI;  daai^l;  G6*6— 6*72;  tin-w;  rather  brittle;  BBtel 

wfiniMs,inod;  Sb^416. 
YI ;  retic,  ren,  mas,  gran ;  G  6*6 — 6 ;  tin-w,  gy ;  tt  theauae; 

BB  ivOat,  w  fumes,  alliae ;  As,  419. 
YI;  rso;  mas,  gran;  G  6*1 — 6*21 ;  tin-w,  rdh,  gyh;  tar- 
nished hoh-bk;  BB  fbi,  fomas  arseo,  antim ;  Sb,Aa,  418. 


LUtTBI  MMTAUaO     ■TmBiJL  VBTALUO. 


f  f  B3.  a  malleabLe  globule  ;  fumes  odorous. 


BeneUnHe, 

Bismuth  QSlrer, 

CoTeUine, 

1-6—2 

PlexSilyer  Ore, 

2 

fHaphsnitn 

2— f6 

En«mK 

2— 2-6 

Freislebenite, 

2— 2-6 

Stenbexgite, 

Ktnmamiito^ 

2-6 

BdybMite, 

2—8 

Copper  Qlance, 

2-5—8 

Boulsngerite, 

26—8 

Boumomte, 

2-6-8 

Stmneyerite, 

2-6—8 

Gftlenm, 

2-6—8 

Zinkenite, 

8—8-6 

Ontj  Copper, 

8—4 

Nsgys^te, 
Amalgam, 


Dendritic  cmsts;  silyer-w;  BB  aelen,  fus  gj  bead  ;  mtiOf 

copper ;  Cn,  Se,  609. 
Adc ;   mas ;  tin-w,  gyb,  tamuhes ;  sedile ;  BB  fos  I  char, 

lead,  bismuth,  silyer ;  Ag,  Bi,  Pb,  8,  548. 
y  I ;  mas,  incrust ;  indigo-blue ;  tt  lead-gy ;  BB  ehar  sul]^* 

copper;  Cu,S,610. 
rV ;  d  1 1 ;  mas;  nearly  bk  erteniaUy ;  ti  shining ;  thin  lam 

fleadbie ;   BB  char  sulphur ;  fluxes,  silyer,  689. 
ni ;  mas ;  O  6-229 ;  iron-bk ;  tt  same;   sectile ;  BB  ekmtt 

antim,  sulph  ;  Boda  silrer ;  Ag»  S,  Sb ;  some  As,  642. 
Has ;  films ;  silrer-w,  lead-gy ;  Mt  shining ;  sectile ;  BB  cktar 

fus  1  selen ! ;  Ag,  Pb,  Se,  687. 
Ill;  d;  G  6-6-4;   steel-gray;  wh;  darkgyh;  BB  ehar 

anttm,  sidph,  lead,  silver ;  Ag,  Pb,  S,  Sb,  641. 
ni;  c/ basalt  1;  pindibeck-bo ;  t^bk;  thin  lam  flexible  like 

tinfoil;  traces  oo  paper;  BB cAar  sulph,  bflame^silTcr; 

Ag,  Fe,  S,  689. 
I ;  d  cubic ;  mas ;  iron-bk,  splendent ;  ti  iron-bk ;  BB  ehar 

fus  1,  selen  ;  9oda  silver ;  Ag,  Se,  687. 
YI ;  tabular ;  mas ;  O  6*214 ;  iron-bk ;  tt  same ;  BB  fus  I, 

ehar  sulph,  antim;  toda  arsen ;  Ag,  Cu,  Sb,  S,  As,  642. 
ni;  cryst ;  mas  ;  G  6-6 — 6-8 ;  bkh  lead  gy ;  BB  ehar  sulph, 

flame  bh ;  copper ;  hot  nit  gn  sol ;  Cu,  S,  608. 
Plumose,  col ;  gran ;  G  6-7—6 ;  bh-lead-gy ;  BB  ehar  sulph, 

antim;  Pb,  S,  Sb,  498. — ^For  other  ores  of  lead  containing 

sulphur  and  antimony,  see  pp.  491—496. 
Prism,  crucif,  and  wheel  shaped  cryst ;  mas ;  G  6*766  ;  steel- 

gy,  bkh ;  tt  same ;  brittle ;  BB  decrep,  fus  I,  ehar  antim» 

sulph ;  lead  on  char ;  Pb,  Cu,  S,  Sb,  616. 
Ill ;  mas ;  G  6*2— 68 ;  dark  steel-gray ;  tt  shining ;  sectile  ; 

BB  fus  I  glob  little  malleable,  ehar  sulph  ;  with  lead,  sil- 

Ycr ;  Ag,  Cu,  S,  687. 
I ;  dear !  cubic ;  mas,  gran ;  G  7*8—7*7 ;  lead-gy ;  brittle; 

BB  ehar  sulph,  lead ;  Pb,  S,  488. 
YI;  hexag;  G  6-8—64;  steel-gy ;  BB  decrep,  ftnll,  ehar 
antim,  lead ;  Pb,  S,  Sb,  491. 
I ;  hemihed ;  mas ;   G  4-6-6*2 ;  steel-gy,  iron-bk  ;  tt  same 

as  cdior,  or  bnh ;  BB  antim,  arsen,  ehar  copper;  poihr  lol 

nit  bnh-gn ;  Cu,  S,  Sb,  sometimes  with  Ag  or  Hg,  614 

fff  B3.  a  malleable  globule ;  fumes  inodorous^ 

1—1-6    11;  fd  t ;  gran,  mas,  fol ;  bkh  lead-gy ;  lam  flex ;  BB  dkar 

tflllur,  flame  b;  Pb,  An,  Te,  491. 
8—8*6    I;  dodee;  mas;  silyer-w;  brittle;  BB  quidodlyw  ftimee, 

^obdlyor ;  Ag, Hg, 68t. 


OElVTAUJSATroil  MoxoMsnia 


Gtold  Amalgam, 


AntimoiL  SilTer,    8*6—4    III;  mat;  Q  9*4— 10;alTer-w,tm-w;taniidi7w,bU; 

aotim,  glob  not  malleable ;  char  alyer ;  Ag,  Sb^  5S8L 
Small  grains,  easily  crumbling ;  BB  fmnes  of  meicuij, 
a  globule  of  gold  left ;  Hg,  Au,  666. 

b,   MALLBABLB. 


laod  n;  gyh-w;  BBIiis!,  884 

I ;  iroo-gj;  BB  fas  dii;  no  fumes,  428. 

I ;  lead-gy ;  BB  fus  I !,  fumes,  487. 

I;  copper-red;  ductile,  malleable;  BB  lus,  flame  gn;  mU 

sol,  607. 
I ;  H  2-6—8 ;  silver-v;  BB  fus,  no  fumes;  nit  sol,  584^ 
I,  also  VI ;  scales ;  H  4*6 — 5 ;  wh  steel-gj ;  ductile ;  mml- 

leable;  BBinfus,648. 
I ;  mas,  grains,  leaves ;  H  2'6 — 8 ;  gold  jw,  sometimes  wh ; 

BB  fus ;  nit  insol ;  nit-mur  sol,  649. 
liquid  to  —  89^ ;  tin-white. 
I ;  mas ;  grains ;   no  deav ;  H  4—4*6 ;  whitish  steel-gj' ; 

ductile;  BB  infns ;  nit  insol ;  hot  nit-wntr  sol,  646. 
I,  also  VI ;  scales ;   H  6 — 7 ;  tin- w,  steel-gj ;  imperfeetlj 

malleable ;   BB  infus ;    with  nitre  odor  of  osmimn ;  wU 

insol ;  hot  nit-mur  sol,  647. 


Tin, 
Iran, 
Lead, 
Copper, 

7*286 
7*8—7*8 
11*446 
8*6—9 

SQirer, 
Palladium, 

10—10*11 
11-6— 12-6 

Odd, 

16*6—19-6 

Platinum, 

18*668. 
16—19 

UdoMnine,        19 — 21-6 


TABLE  II. 

MINERALS  ARRANGED  ACCORDING  TO  THEIR 

CRYSTALLIZATION. 

I.  CRYSTALLIZATION  MONOMETRIC. 

I.    LUaTKE    UNMETALLIC. 


Horn  Silyer, 
Bromic  Silver, 
Arsenous  Add, 

1— 
1- 
1-6 

.1-6 
■2 

Sal  Ammoniac, 

1-6- 

-2 

Sylvine, 
Embolite, 

Common  Salt, 

2 
2 

2— 
2*6 

2*6 

CI  none ;  wax-gy,  etc ;  Q  5-8 — 6*6, 544. 

CI  none  ;  gn,  yw  ;  G  5*8 — 6,  645. 

Whitish;  G  8698,  419. 

CI  oct ;  G  1*528  ;  T  saline,  pungent,  186. 

CI  cubic;  G  1*9—2  ;  T  saline,  191. 

CI  cubic,  traces  ;  yw,  gnh ;  G  6-76—6-86,  646. 

Oct ;  G  2 — 2*1 ;  taste  copperas,  447. 

a  cubic! ;  G  2267  ;  T  saline,  191. 


OSTlTALLIZATIOir  VOHOMBTBXC. 


CNibeQre, 

2-6 

8—8 

PwBjlito, 

8*6—4 

Bl«iid«, 

8-6—4 

Plnor  Spsr, 

4 

Hauerite, 

4 

Bifmnth  Blende, 

4*6 

AiMdcime, 

6—6-6 

Bftflyne, 

6—6-6 

I^rroclilore, 

6—6-6 

IToeean, 

6-6 

Boddite, 

6-6—6 

Lapis  Lazuli, 

6-6 

lUoerite, 

6-6 

PeiovBkite, 

6-6 

Ificrolite, 

6-6 

Peridase, 

6 

Pyrrhite, 

6 

HelTin, 

6—6-6 

Garnet, 

6-6— 7- 

Boradte, 

7 

Rhodiiite, 

8 

Spbel, 

8 

10 

CI  cobie;  G  2*9 — 8 ;  go,  bo,  rdh,  468. 
Oot;  el  oet  porf ;  taate  alum,  226. 
Oobea ;  aky-Une,  497. 

CfcnbicI;  bk,bD;  BobmetaDk ;  0  8*9-^*1,466. 
Hraoihed;  el  dodeel ;  yw,  bo,  bk,  etc ;  G  4—4*2,  479l 
a  oct  perf ! ;  G  814— 818 ;  vH ;  phosp,  216. 
Hemihed ;  el  cubic ;  G  8-468 ;  bn,  xdh,  bk,  466. 
Hemihed)  el  dodee ;  bo,  ywh,  g7»  yw ;  G  6*9-^*1, 418. 
Trapesohed ;  cnbic ;  el  indistinct ;  G  2 — 28,  811. 
Dodec ;  el  usually  indist ;  b,  gnh  ;  G  2-4—2-6,  869. 
Oct;  d  imperf ;  yw,  boh;  G  8*8 — 4*26,  897. 
Dodec;  gyh. bh,  bnh ;  0  2*2- 2*8,  869. 
d  dodec;  gy,  bo,  b,  gn ;  0  2-2—2*4,  868. 
]>odec;  b;  0  2*8— 2*6,  868. 
Dodec ;  el  dodec ;  gy,  bh  ;  0  2*86—2*4,  870. 
Oubes ;  cl  cubic ;  0  4*017 ;  gyh-bk,  890. 
Oct ;  el  sometimes  distinct ;  y  wh,  bnh ;  G  4*7 — 6-4»  898L 
(n cubic ;  G  8674 ;  gyh,  gn,  200. 
Oct ;  el  not  observed ;  color  orange-yw,  897. 
Tetrabed ;  cl  oct  traces ;  G  81—8-8,  877. 
6  Dodec ;  trapezohed,  etc ;  el  dodec ;  G  8*5 — 4*8,  846» 
Hemihed;  c/  oct  dif  I ;  G  2-9—8,  218. 
Hemihed ;  el  oct  dif  I ;  G  8-8—8*6,  219. 
Oct;  el  indistinct;  G  8*6—4-9,  870. 
d  oct,  perf;  G  8*6— 8*6, 176. 


II.    LUBTRE    METALLIC. 


QnidEBilver, 

0 

Lead. 

1*6 

Bnfr6ynoeite, 

2 

SIlTer  GUnce, 

2—2-6 

Hessite, 

2—2-6 

Onproplumbite, 

2*6 

2-6 

Galena, 

2-5—8 

Olausthalite, 

2*6 

Nanmanmte, 

2*6 

Copper, 

2-6—8 

Silrer, 

2*6—8 

Gold, 

2-6—8 

AUaite, 

8 

^wyflgi^fn^ 

8—8*6 

Gray  Copper, 

8—4 

Teonantite, 

8*6-4 

Bad  Copper, 

8-6-4 

G  18*668  ;  w,  581. 

Lead  gray ;  G  11*5, 487. 

a  indistinct ;  G  5549 ;  gy,  492. 

Cl  dodec  imperf;  gy ;  G  7*16—7*4,  586. 

Cubic;  gy;  G  8-8—8-9,  686. 

OZ  cubic!;  bkhgy;  G  6*4— 6*46,  490. 

Cl  cubic ;  G  6888  ;  gy,  496. 

Cl  cubic  1 1 ;  lead-gy ;  G  7*8—7*7,  488. 

Cl  cubic;  gy,  bh;  G  71—8-8,  490. 

C7  cub ;  bk ;  G  80,  587. 

Oct;  r;  G  8— 9,  607. 

Cl  none ;  w ;  G  10—11,  684. 

Cl  none ;  yw ;  G  19*6—20,  649. 

Cl  cubic;  w;  G  8*159,  491. 

d  dodec,  imperf;  G  10—14 ;  w,  682. 

Tetrahed ;  cl  oct  imperf ;  gray ;  G  4*6, 618. 

a  dodec,  imperf;  bkh-gy ;  G  4*8— 4*6»  616l 

a  oot;  red;  G6*992»6n. 

Cnbes;  oopper  red,  886. 


mnwPMuxATion  Bimrruoi 


HekoQiiite. 

8--tt 

Tin  Pyrites, 

4 

4—4-6 

BUmath  Jfldnl, 

4*5 

Iron, 

4-5 

PadUdium, 

41J— 6 

Mtftite, 

5— 6-6 

UUnaimite, 

6—6-6 

Oluroinic  Irao, 

6-6 

KiekelGluice, 

6-6 

OoUatine, 

6-6 

linnieite. 

6-6 

Smaltme, 

6-6 

Pitchblende, 

6-6 

Rammelsbergite, 

6-6—6 

IfiigneUte, 

6-6— e-6 

Frankliotta, 

6-6— «-6 

Skotterudite, 

6 

leerine, 

6—6-6 

Pyrites. 

e— 6-6 

Lridosmiiie, 

6—7 

Chib;bk;  G  M-^t,  618. 

Cubes ;  staelgraj, ywb;  G 4-1—4*61,  i66w 

White,  gyh;  mdleabk;  Q  16^19,646. 

a  oct ;  w,  gyh ;  G  6-18, 496. 

Iron-gmy ;  G  7*8— 7-8,  418. 

Gyh-w;  G  11—12-6, 648. 

Oct ;  d  Done;  G  8*8—4*7 ;  gyb-bk,  482. 

a  eobie  1 ;  G  6-4—6-81 ;  gyh,  w,  478. 

Oct;  e/  oot ;  gyh-bk;  G  4*8—4-6,  486. 

Hemihed;  e/ cubic!*,  G6*6— 6*9;  w,gyfa,472. 

Hemihed;  cl  cubic  1 ;  G  6—6*8 ;  w,  rdh,472. 

CI  cubic ;  gyh-w  ;  G  6-8—6*4,  474. 

Cl  oct  imperf ;  w,  gyh ;  G  6*4—7*2,  47a 

Oct ;  el  none ;  G  6*4 — 7'1 ;  submetallic,  407. 

W,gyh*,  G  6*4— 6-8,  471. 

Oct,  dodec,  Ac;  c/oct;  gyh-bk;  G  4*9—6*2,  484. 

Oct,  cl  oct ;  gyh-bk ;  G  6—6*1, 486. 

(n  cubic ;  w,  gyh ;  G  6*7—6*9,  474. 

Oct ;  el  none ;  G  4*7—4*9;  gyh-bk,  482. 

Hemihed;  ywh;  G  4*8— 61,  424. 

W,gyh;  0  19—22,647. 


II.  CRYSTALLIZATION  DIMETRIC* 


Katiye  Calomel, 

1—2 

Uranite, 

2—2-6 

Cryptolite, 

Lanthanite, 

2-5—3 

Corneous  Lead, 

2-5—8 

Wulfenite, 

2-6— 3 

Scheeletine, 

2-6—3 

Edingtonite, 

4-4*6 

Yttfocerite, 

4—6 

Xenotime, 

4—6 

Zeagonite, 

4-6 

Azorite, 

4-6 

I.    LUSTRE    UNMETALLIC. 

d  98°  4',  136°  0' ;  el  lat;  G  6*4—6*6,  688. 

d  96°  46',  148°  2';  cl  basall  1 ;  G  3—3-6  ;  gn,  yw,  409. 

Minute  crystals ;  G  4-6,  236. 

In  4-8lded  plates,  238. 

d  (basal)  113°  48' ;  c/  m ;  G  6—61 ;  w,  gy.  yw,  497. 

d  99°  40',  131°  85' ;  cZ  oct ;  G  6-8—6-9  ;  yw,  gn,  wh,  40«. 

d  99°  44',  181°  25' ;  d'  92°  40',  154°  86' ;  d  basal  imperf; 

gn,  gy»  l>n»  r ;  Q  7*9—8-2,  406. 
Hemihed ;  pms  50°  52',  87°  19' ;  cl  m  perf ;  G  2-7- 2-8,  S07. 
According  to  Haidinger  dimetric  instead  of  trimetric ;  Q 

3-447,  238. 
a  124°  44',  82°  ;  c/  m;  G  4-4—4*6,  237. 
a  118°  30'  and  92°  30' ;  G  2*265,  811. 
d  123°  15' ;  nearly  colorless;  cl  none,  896. 


*  In  this  system,  we  designate,  for  the  sake  of  brevity,  a  face  of  the  fundamental 
octahedron  (that  placed  on  the  angles  of  the  primary  prism)  by  a ;  of  the  intermediate 
octahedron  (on  the  terminal  edges  of  the  prism)  by  d ;  the  latter  has  its  daces  parallel 
to  a  diagonal,  (line  drawn  between  the  centres  of  opposite  planes  M),  and  to  this  the 
letter  d  may  be  considered  as  referring.  Hie  prism  considered  the  primary  prism  is  Hiat 
lettered  M  in  the  figures  in  the  preceding  part  of  the  volume.  The  angles  Ib&owiiy 
d  or  a  are  the  pyramidal  and  basal  angles  of  the  octahedron  d  or  a. 


CBTBTALLrZATIOir   TEIMBTIIC. 


HudBMi. 

4*5—5 

SeheeUte, 

4-5—5 

Humboldtmte, 

5 

GWdenito, 

5—5-5 

Wpy^ 

5—5*5 

SoapoUte, 

5—6 

BomeiDe, 

5-6 

MMODite, 

5*5 

CBntedite, 

5-5 

VmanmmiMt 

5*5—6 

6 

6—6*5 

Batik, 

IdoenM, 

6*5 

OMitterHe» 

6—7 

SfOOBi 
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a  104<>  2\  ISl^' ;  el  html !  I ;  O  S-d— 2^,  248. 

d  lOO*'  40',  129<>  2' ;  e/  oet,  imperf ;  G  6—6*1,  405. 

a  185<*  1',  65^  80 ;  d  basal  I ;  O  2*9— 8*1,  848. 

or  baMO,  hardly  distmet ;  G  2*9— 8*1,  842. 

Like  SoapoUte :  G2*646,844. 

a  186<>  20'  (28)',  62®  40'— 68«  48' ;  cl  m,  diag ;   G  2*6— 

2*75 ;  840. 
d  (basal)  110<>  60'  to  111®  20^;  yw.  rdh,416. 
a  186<'  22'  and  62<>  56' ;  G  2*8—2*65,  840. 
d  128<'  16i' ;  G  8*629, 898. 

d  970  55',  I860  80^ ;  0<  d  and  p  perf ;  G  8-8—4,  889. 
a  1110  SO',  106°  80' ;  G  1*928,  806. 
d*  1280  6',  840  40',  (MDler)  ;  a  184o  58',  65°  85' ;  dhk; 

G  4*1—4*8,  887. 
a  1290  29',  74®  14' ;  el  imperf;  G  8*8—4, 860. 
d*  121®  85',  87®  17' ;  a  182®  26',  67®  59' ;  el  imperf;  G 

6-6—7,  885. 
d*  128®  19',  84®  20' ;  el  imperf;  G  4*6—4*8,  879. 


Kagyagite, 
Copper  Pyrites, 

Hanma&ntte, 
Feigasooite, 

Braonite, 


1-1-5 
8-6—4 

5—5*6 
5-5—6 


II.   LUBTRE  METALLIC. 

d  96®  48',  140®  0' ;  el  basal  1 ;  bkh^ ;  G  6-8—7*2,  491. 
Tetrahed;  a  109®  58',  108®  40';  a'  101®  49',  126®  11' ;  rf 

a  imperf;  yw ;  G  4-1—4-8, 511. 
a  105®  25',  117®  64' ;  bnh-bk ;  G  4*7—4-8,  457. 
d  100®  28, 128®  27' ;  d'  88®  6',  169®  2' ;  <?/ basal  imperf;  O 

5-8 — 5*9, 899. — Sobmetallic 
a  109®  58',  108®  89',  Haid(109®  46',  108®  58',  Dead); 

bnh  bk ;  G  4-7—4-9,  458. 


III.  CRYSTALLIZATION  TRIMETRIC* 


Tyrolite, 

OrpimeDt, 

Snlphor, 


I.    LUSTRE    UNMETALLIC. 

1—1-6    n  107®  60'  1 88®  50 ;  <rf  brachyd  imperf;  G  1-5—1*6, 190. 
1—1-6    Gn,  bh ;  G  8—81,  527. 
1-5—2    b'  100®  40' ;  n  117®  49  ;  d  88®  87',  42a 
1-5— 2-6  c/  oct ;  n  101®  59' ;  a  106®  88,  84®  58',  148®  17';  G  2-07S, 
188. 


*  In  this  system,  we  designate  the  plane  of  the  fundamental  octahedron  (P)  bj  a ; 
tiiat  of  a  macrodiagonal  (Fa> )  prism  (or  dome,  a  tenn  much  nsed  for  these  horiaon- 
tal  prisms)  by  d,  (initial  of  dome) ;  that  of  a  bradiydiagooal  prism  or  dome^  {jfoo  \  by 
t,  (correlate  of  d).  The  macrodiagoDal  yertical  plane  odpqd,  (laiger  ktend  plana  of 
the  rectangnlar  prisma  may  be  daaignatad  by  m,(kiitial  of  maapodjagcnal);  thafand^- 
diagonal  plane  coiieqpooding,  by  b,  (initial  of  bradiydiageiial);  andtheTHtkalriioHi- 
bic  prism  (  odP)  in  the  same  aeriea  with  the  ftmdamantal  oetahadron,  may  be  Wtterad  n, 
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CntnTALUZATIOlf  TEuunmic. 


1-5— 8-6 

mti% 

2 

litmrm§mn%t 

2—2-6 

BjMomite, 

2— 2-6 

Wbito  Vitriol, 

2—2-6 

nieiutfdite, 

2—2-6 

Flilogopit6y 

2—2-6 

OiyoUto, 

2—2-6 

lirooomte, 

2—2-6 

AphtiutaUte, 

2— S 

Sjmplente, 

2-6 

2-6 

ipolyhaUte, 

2-6- « 

PnitMiniiMt 

2-6-.« 

Hopeite, 

2-6—3 

White  Aotimony, 

2-6—8 

Angletite, 

2-6—8 

Meodipite, 

2-6—8 

SeaTySpar, 

2-6—8-6 

FlueUite, 

8 

(HiTenite, 

8 

Stilbite, 

8-6 

Anhydrite, 

8—8-6 

YUkreite, 

8—8-5 

CelestiDe, 

8—8-5 

Witherite, 

8—8-76 

Melanochroite, 

8—8-5 

Geniflite, 

8—8-6 

n  100® ;  1 68«  2' ;  a  188®  86',  128®  69',  16®  85' ;  d 

perf  I ;  G  2-8—2-9,  220. 
nll9®;  t«7l®;  dn\  01-9—2,189. 
n  107®  40';  121®  Id' ;  c/ brachyd ;  T pmigeiift,  IM. 
n  90®  88' ;  a  127®  22',  128®  48^,  78®  1' ;  hmihed;  O  l-^i, 

208. 
n  90®  42' ;  a  127®  27',  126®  46',  78®  6';  dhnehjdl;  w ; 

0  2—21, 486. 
n  126®  ;  e/  P,  m;  taste  alk;  G  278, 189. 
nl21®  16;  e/ has  1 1 1,  869. 

el  basal  distioct ;  diagonalB  le«  so ;  G  2-8 — 8, 288. 
n  119®  46' ;  d  71®  60' ;  b,  bhgn  ;  G  2-8—8, 629. 
a  181®  16, 112®  82',  81®  84' ;  el  nuuaod ;  T  saline,  biti^  18T. 
Like  Cobalt  Bloom ;  b, g:D ;  G  2967,  464. 
D  118®  80' ;  el  imperf ;  G  8*7— 872,  19a 
n  116® ;  el  m  imperf;  T  bitter  weak,  187. 
n  126®  62' ;  t  62®  11' ;  G  2-66— 2*7, 268. 
n  101®  24';  a  86®  49',  107®  2',  189®  42';  t  81®  84';  si 

brachyd  I ;  gyh-w,  boh,  484. 
n  186®  68' ;  t  70®  82';  w ;  G  6—6-6,  416. 
n  108®  49' ;  (104®  66',  H.) ;  w,  gyh ;  G  6-2—6-8,  499. 
n  102®  27';  eln\;  w, ywh  ;  O  7—71,  496. 
n  101®  42' ;  t  106®  80' ;  G  4-8—4-8, 194 
n  1Q6®,  a  109®,  82®,  144®  ;  w ;  trp,  284. 
n  110®  60';  t87®80';  d96®16';  c/mimperf;  Q4-1 

626. 
a  119®  16',  114®  96' ;  n  94®  16' ;  el  brachyd  !  I;  G 

298. 
n  100®  8' ;  a  121®  82',  108®  36',  99®  7' ;  cl  brachyd  I 

rod !  P  little  less  perf ;  G  2-9—8,  202. 
t  60®  1' ;  a  106®  62',  139®  46',  86®  56' ;  Q  2976,  267. 
n  104®— 104^0 ;  t  103®  68' ;  G  8-9—4,  196. 
n  118®  30' ;  c/  m,  b,  imperf;  G  48,  197. 
rd  ;  G  5-76,  506. 
n  117®  13';  a  92®  19',  108®  28',  180®;  t'  110®  40';  c/n ;  w, 

gyh ;  G  6-4— 65,  498. 


(aaitial  of  neuter  or  neither)t  as  it  is  intermediate  in  position  between  the  yertical  priama  of 
the  macrodiagonal  and  brachydiagonaL  Indexes  in  connection  with  these  letters  may  be 
used  to  express  other  planes ;  as  a*,  (for  2P),  d*,  (for  2Pao  ) ;  m*,  (for  aDp2,  and  so  od. 
Or  in  these  cases  we  may  use  dashes  to  distinguish  the  planes,  as  a,  a',  a". 

The  angle  n,  is  the  angle  of  the  prism  n,  (or  M  :  M) ;  the  angles  a,  are  the  angles  o^ 
the  octahedron  a ;  and  so  in  other  cases. 

The  above  mode  of  notation  carried  out  would  require  an  expression  for  planee  mfn 
and  mfn ;  and  for  nidi  might  be  xmd  the  letters  o  and  i,  that  is,  for  8F2  we  might  write 
a" ;  for  8p2.  !*•. 


OITITALLItATIOW  TBIMITBIO. 


es6 


HaidMn. 


MVpratuiBf 


Ootnnnite, 
WaTellite, 

s-^ 

Amgonite, 
Soorodite, 

8*6—4 
8*6—4 

Eaduoite, 
Btrootianite, 

lilwtheDite, 

8*6—4 
8*6—4 
8-6—4 

4 

Epistillnte, 

4 

FUllipdte, 

4—4-5 

Harmotome, 

4—4*6 

Haoganocalcite,     4—4*6 
Okmite,                 4-6-6 
Ghildrenite,            4*6—5 
Electric  Calamme,  4*6—6 
Mandnite, 
IViphyliDe,            6 
CKMuie,                  6 

Umotjpe, 

6— 6-6 

Herdehte, 

5 

THpUte, 

iEidiynite, 

6—6*6 
6—6 

LMTrite, 


Brookite, 


6-6—6 


6-6—6 


AmUygooite, 

6 

Ortranite, 

6— 6-6 

Prehnite, 

6—6*6 

Diatpore, 

6—6*6 

Ohryaolito, 

6-5—7 

loUte, 

7—715 

StanroUda, 

7—7-5 

Andaluaite, 

7-5 

b'  97«  88' ;  t  5l<>  W,  t'  87<»  56' ;  a  105<>  26',  I8t®  19*,  88* 

26' ;  G  2-2-2-6,  264. 
nUB^60'\  ▼,496. 
n  122<»  15,  PhO.,  126<>  26',  Haid. ;  d  107<>  26',  PWL.  106®  40', 

Haid. ;  el  n  perf ;  G  2*8—2-4,  281. 
n  116*»  16' ;  1 108®  27' ;  c/  n ;  G  2-9—8-0, 208. 
m«  120®  10';  n98®  1'*,  a  114®  85',  108®  6' ;  gn,  bo;  G  l-l 

—8  3,  461. 
D  117®  20' ;  1 92®  8' ;  c/ 1,  n,  imperf ;  gn;  G  8*889,  527. 
n  117®  19' ;  t"  69®  16' ;  c/  n ;  G  8*6— 8*75, 197. 
n  114®  20';  1 117®  ;  d  160®  80';  c/o ;  gn;  G  8*7—8-9,  528. 
n  109®  80' ;  t  88®,  Rose;  cl  imperf;  dark  gn;  G  8*6—8-8, 

626. 
n  186®  10',  (184®  46',  Breit) ;  d  109®  46',  (111®  55',  Breii); 

cl  brachyd  ! ;  G  2*2—2-8,  299. 
a  121®  20',  88®  40',  120®  4',  Marignac ;  el  imperf;  G  2— 

2-22,  806. 
a  121®  80',  89®  80',  120®  1',  (119®  06',  De«sL) ;  1 110®  80*; 

eZ  imperf ;  G  2*86—2*5,  804. 
D  near  Amgonite,  466. 
n  122®  19' ;  G  2*25—2-42,  247. 
a  102®  80'.  97®  60',  180®  29' ;  c/  a,  288. 
nl08O66';  elnl]  w,g7b,gnh;  G  88—8-5,482. 
n92®;  c/n;  bn,  488. 

n  132®  ;  c/  basalt ;  gnh,g7,  bh ;  G  8-45—8-65,  448. 
n  960  (960  14',  Levy,  94°  58',  R),  m'  180«  27'  (180®  40', 

H.) ;  1 116°  44'  (II70  80',  H.) ;  bn  ;  G  4—4*4,  487. 
n  910—910  86';    a  148°  20',  142°  40',  58o  20';   d  n; 

G  2*1—2*27,  80a 
n  II6O68';  t  640  61';  a  141®  16',   77®  20',  116®  8';   el 

imperf;  G  2*9—8, 282. 
bn,  bkb-bn ;  G  8-4—8-8,  466. 
n  129®  (127®  19',  Rose) ;  a'  74®  ;  a"  187®  80' ;  el  imperf; 

G  4-9—6-2,  895. 
n  111®  12'  (110®  10');  a  188®  26, 117®  84'  (189®  87',  117® 

88',  77®  16',  H.) ;  d  118®  2' ;  gyh-bk;  G  8*8—4-2,  488. 
a  186®  46',  101®  87';  94®  44';  m  100®  80';  el  indistinoi; 

G  8-8—4*2,  888. 
n  106®  10' ;  c/  n  perf ;  8— 816,  282. 
n  84,  (Haidinger  says  this  angle  is  that  of  d  in  lirooo  in  one 

posiUon) ;  a  128®   14',  188®  42',  and  71®  66' ;  G  4-8— 

4-4,  880. 
n99®  66';  e/  basal;  G  2*8—8,  812. 
n  129®  54',  (180®,  Marignac) ;  el  brachyd  1 1  G  8-4—8-5, 888. 
n  180®  2';  t80®  58';  G  88—8-5,  278. 
n  119®  10' ;  ei  indiitinot ;  G  iK— 8*67,  844 
nl89« 20' ; d  1100  24' ; eltaracliyd, faniMrf; O 8-6— SiTS, 819. 
ii9X®80'(90®50')5t70®  88'(80r);cla;  081—8-8,817. 


OBnTAIiUEATIOIf  TftUttTtlC. 


TopM» 

ChrjrBoberyl, 


8 
8-5 


n  124®  19' ;  V  980  8' ;  a  141®  1%  101®  6«',  90^  M' ;  <f 

basal  1 ;  yw,  boh*  Ih,  gnh;  Q  8'4»  866. 
m'  109®  89';   1 60®  14';  el  bracfajd,  imiMrf;  Q 

876. 


Starabergite,  1—1*5 

Ckapluc  Telluriain,l-6— 2 
AnroteUnrite, 
Antimoiiy  Qlaooe,  2 


Fyroliuite, 

2—2-6 

Jamesooitfl^ 

2— 2-6 

Fireialebenite, 

2—2-6 

BinnnthiDd. 

2—2-5 

Staphanite, 

2—2-6 

Gedcrooite, 

2—8 

Copper  Glance, 

2-6—8 

Boamonite, 


Wolfram. 


Golumbite, 


2-6—3 


Stromejerite, 

2-6—8 

Wdlchite, 

8 

ZiDkenite, 

8—8-6 

Wol&bergite, 

8—4 

Manganite, 

8-6—4 

Antim.  Silver, 

8-6—4 

Qlaucodot, 

5 

Hengite, 

6—5-6 

LeucopTTite, 

6— 6-5 

Placodine, 

5—6-6 

5— 6-6 


6—6 


Ferrotantalite, 

5—6 

Samankite, 

6-6 

MUpickel, 

6-6—6 

Obloanthite, 

6-5—6 

lUrcaatte, 

6—6-6 

II.    LUSTES   METALUC. 

n  119®  80',  a  118® ;  cl  basal  1 1 ;  bob ;  G  4-2-^-8,  689. 
D  107°  44';  d  94®  20' ;  gy ;  G  6-1— 8-8,  664. 
D  105®  80',  d  148®,  t8°  60' ;  w,  ywh ;  G  7-9— 8*4,  554. 
m  90®  46';  a  109®  16',  108®  10',  110®  59';  d  brBd^dl; 

G  4-5— (t-7, 417. 
n  98®  40';  c/  n,  d,  t ;  G  4-8—6,  467. 
n  101®  20';  e/basall;  gy;  G  6-6— 6*8,  498. 
n  100®  8';  t  180®  8';  d'  122®  16';  gy,  wh;  O  6—6*4,  541. 
n  91®  80' ;  c/  m  I ;  lead-gy ;  61—6-6,  412. 
n  116®  89' ;   t'  107®  29' ;   a  104®  19',  96®  7',  180®  16' ;  d 

n,  t' ;  bk ;  G  6-2—6-8,  642. 
Cl  one  perf ;  gy ;  G  6-4—6*6,  494. 
n  119®  85' ;  t'  125®  40';  a  (basal)  126®  42';  a"  68«>  43'; 

c/  n ;  gy ;  G  5-5— 5*8,  608. 
n  96®  81';   d'  92®  52',  d"  116®  16',  d'"  129®  9' ;  t'  126® 

51',  t"  50®  15';  gy,  dark;  G  5-7—6-8,  516. 
D  119®  85' ;  a"  68®  48' ;  gy ;  G  6-2—6-8, 687. 
dark-gy;  G  5-7—6-8,  515, 

n  120®  89',  Roee;  G  5-8—5-4,  491.    Perhaps  hexagwaL 
gy  ;  G  4-748,  516. 

n  99®  40' ;  cl  brachyd  I ;  gyh-bk ;  G  4-8—4-4,  469. 
n  120®  nearly  ;  a  132®  42',  92®,  106®  40';  w ;  G  9*4 — 1(W), 

588. 
n  112®  36' ;  cl  basal  I ;  G  6-9— 61 ;  gyh-w,  474. 
n  186®  20' ;  a  160®  62',  101®  10',  86®  20';  t  79®  82' ;  el 

none ;  G  64 — 56,  896. 
m  122®  26' ;  d  61®  20' ;  t  86®  10' ;  cl  basal ;  w ;    G  7*2 — 

7-4,  428. 
n  115®  28';   G  7-9 — 81;   (monoclinic,  according   to  Brei- 

thaupt),  475. 
m  101®  45';  di  66®  8';  t  98®  27',  Kerndt;  n   101®  and 

1 99®  18^',  DescL    Descloizeaux  noakes  the  crystals  num4>-' 

clinic,  (q.  v.)  G  71-7-6,  403. 
n  134®  58' ;  b'  79®  28' ;  b"  186®  12' ;    t»  120®  40' ;  ci  m  ; 

b  less  distinct ;  G  54 — 6*4,  401. 
n  114®  12';  cl  imperf ;  G  71—8,  402. 
n  135®  to  136® ;  cl  imperf;  G  5-3—6-7  ;  tubmetallie,  408. 
n  111®  58';  tj  146®  26';  c/  m;  G  6-9—6-2,  428. 
n  128®  to  124®  ;  w ;  G  7—72,  471. 
n  106®  2',  (106®  86') ;  t  98®  18,  H.;  ywh ;  G  4*6—4*9, 425. 


OtnTAUJSATIOM   MOMOOUHIO. 


ear 


KmsBnttfli 
Paljinigiiite, 

ndalbiMite, 


••6         nlM^*;  dnaoBi  G 4-6— 4-8 ;  «ii5M«tatft<% 400. 

•-6  n  lOa^*  A»'i  a  lU^  S8^  llft^*  2S',  80<»  26';  d  imporf ;  O 

4*7—4-9,  896. 
6-7         n  X21®  46' ;  ei  n;  G  7.  416.* 


IV.  CRYSTALLIZATION  MONOCLINICf 


Nfltroo, 

Btd  Antimnny, 

GlanberSali, 

Snlphorine, 

Gypfum, 

Oqpperu, 


Botayogen, 
Fluurmaoolite, 

Oobftk  Vitriol, 
Oobfth  Bloom, 


Johannite, 
Hiargyrite, 

Vaoqelimte, 


I.    LUSTRE  UNMETALLIC. 

1-0         Hesng  tables;  n  120® nearly;  angle  between  the  optkal 

axes  1^  24' ;  el  \mml  1 1 ;  G  2*66—2*86,  261. 
1—1*6    n  76<»  28' ;  p  n  71®  17' ;  G  1*428 ;  T  alkaline,  190. 
1—1*6    |>78®41';  ^  16®87';rf84®6';cilwchydl;  r;  G4'4— 

4*6,  417. 
1*6—2    n  86®  81' ;  a  98®  12' ;  el  eUnod  per(  188. 
1-6— 2-6  n  90®  82' ;  t  90®  18' ;  p  96®  46' ;  BB  toI,  snlpli,  188. 
1-6—2    prisms  111®  14',  148®  28' ;  el  dinod  perf  1 1 ;  G  2*8— 2*86^ 

201. 
1*6—2    n  108®  8' ;  m'  160®  60' ;  p  126®  18' ;  bh ;  G  2*66, 449. 
1-6—2    n  74®  80' ;  m'  118®  20' ;  p  76®  44' ;  r,  rdb-yw ;  G  S**— 

8*7,  420. 
2  n82®21';  al01®86';/>  76®  40^;  pn  80®  87' ;  gn,  w ; 

G  1*8—1-9 ;  taste,  446. 
2—2-6    n  87® ;  a'  122®  28' ;  p  78®  26' ;  G  1*716, 198. 
2—2-6    n  119®  66' ;  V  99®  16' ;  a  126®  22' ;  bn ;  G  2—2*1,  448. 
2—2*6    n  117®  24';  a  189®  17' ;  p  114®  66 ;  el  dinod  perfl  I ;  G 

2*6—2*76.  219. 
2—2-6    nll9®,121®;  pn  96o  to  98®  40" ;  e/ basal  1 1 ;  lam  elastic ; 

G  2*7— 81.  868. 
Like  Copperas ;  idh,  476. 
2—2*6    nl80®  10";  c'94o  12';j»  124®  61';  e/ dinod  1 1 ;  idh ;  G  2*9 

—8*1, 477. 
2-2-6    One  perf  dear ;  G  6*8—7 ;  gyh-w,  ywh,  gyh,  601. 
2—2-6    n  69®;  p  86®  40';  c/  m ;  G  8*19 ;  gn,  408. 
2—2-6    n  86®  4' ;  p  78®  64' ;  a  128®  69' ;  bk ;  G  6*2—6*8  ;  mbrnt- 

tallie,  689. 
p  112®  46' ;  bkh-gn,  dark  gn ;  G  6*&— 6*8,  606. 


*  A  Oolmnbite  from  Bdefboso^  Spain ;  lostre  Titreo-adamantine,  8nlnn«talli& 
f  In  this  system,  the  letters  m,  n,  b^  are  need  as  in  the  trimetric  system,  for  Tertieal 
planes;  n  for  oo  P,  (e.fig.  90, pL  2);  mfor  odPod  (M,  fig.  90),  or  the f ace paraUd  to tha 
ortliodiagooal ;  b  for  oo  P'  oo  (P,  fig.  90),  or  the  face  paralld  to  the  dinodiagonal ;  d  rep- 
raaents  the  bemiprism  (P»),  paralld  with  the  orthodiagoiial  (8,  i^.  9Z),  and  tf  aeor- 
responding  plane  (-Pod)  below  (6,  fig.  94);  t  a  dinodiagQiial  prism  (P' ot  a^  fig.  98) ; 
a  represents  the  hemipynunid  -fP  (a,  fig.  lOSX  >nd  a  Htm  ccvrsspoodiqg  hainipjiaiMiA 
^P.    The  indination  of  the  tsnninia  plana  €11  tha  twttal  aada  k  «dM  tha  s^^ 


flM 


ClTiTALtlilATtOlf  VOWOOLtMlO. 


Ttaok,  «•&— «    a  it**  SO' ;  p  lOS*  16' ;  tuto ;  G  !•»—«.  IM. 

Olaaberite,  9-5— <S    n  SS^*  2<K;  a  lie<»  20';  p  6ao  16';  ef  Pper(  189. 

2*6— «    Like  Cobalt  Bloom ;  G  8*1 ;  idh,  48*7. 
2-6— «    n  98<>  40';  a  119*;  a  107®  40';  p  102»  20';   wl;  O 

61,  604. 
2-6—8    m  66* ;  j0  86* ;  gn,  b ;  G  4*16—4*4^  628. 
8—8-6    n  94*  ;  G  2-6—8,  814. 
8—4       n  98*,  94*  ;  G  8—8-8,  898. 

8-6—4    a  186*  62';  p  180*  80';  e/eUnodll ;  G  216—28,  298. 
8-6—4    n  86*  16',  (84*  80',  J)xiL);p  80*  42';  pa  114*  64';  d 

orthodl ;  G  2*26—2-4,  808.    Leonhardite,  reaembles  Lao- 

mooite. 
8*6 — 4    d  one  perf !,  another  less  so ;  G  2*6 — 2*8,  260. 
8-6—4    n  98*  60' ;  t  99*  82' ;  p  92*  21' ;  b ;  G  8-6—8*9,  621. 
8-6—4    n  108*  42' ;  cl  basal  1 ;  gn ;  G  8*7— 41,  621. 
4  n  106*  66' ;  a  96*  16' ;  G  8*6—8*7,  198. 

above  4    n  96*  10' ;  pn  99*  40' ;  el  diagonals,  one  perf;  872. 
4-5—6    n  186* ;  p  98*  40' ;  el  clinod  1 ;  G  21—2-6,  298. 
4-6—6    n  96*  88';  pn  104*  48';  e/  ortbod;  nlessperf;  Q  2-76 — 8, 

265. 
Iliosphorochalcite,  4-6—6    n  88*  66' ;  gn ;  G  4 — 4*4,  624. 


ChtMokite, 

Apbanesite, 

Algeiite, 

Wanricktte, 

BMbndite, 

Laomooite, 


SdiOlerSpar, 

Asorite, 

Malachite, 

Baiytooalcite, 

Tuineiite, 

Brewsterite, 

WoOastoDite, 


Hureaulite, 


Mesotjpe, 

Datholite, 

"Wagnerite, 

Spbene, 


Glaucopbane, 

Rhodonite, 

Hornblende, 

Lazulite» 

Pyroxene, 

Baulite, 

Allanite, 

Orthoclase, 

Rjacolite, 

Castor, 

Petalite, 

Conaeranite, 


6  n  62*  80' ;  a  88* ;  p  68*  ;  el  none ;  rdh,  ywb ;  G  2*27,  466. 

6  n  98*  10' ;  pn  100*— 100*  25' ;  a  119*  22' ;  a  106*  86';  ei 

basal!;  G  4*8— 6*25,  285. 
6 — 5-6    Monodinic,  according  to  Rose  ;  n  91* — 91*  85' ;  p  90*  64' ; 

G  21- 2-25,  800. 
5— 6-5    n  77*  80' ;  a  122*  ;  ;>  88*  19' ;  c/  n,  dif ;  G  2*9—8,  249. 
5—5-5     n  95*  25' ;  pn  109*  26' ;  cl  n,  orthod ;  G  8*068,  216. 
5—5-5     Angles  of  dif  prisms,  136*  6',  (or  186*  48');  118*  80',  (or 

114*  24') ;  110*  54',  (or  111*) ;  183*  48',  (or  183*  66'); 

67*  46';  cl  imperf ;  Q  8*4— 3-6,  891. 
5-6  Probably  monoclinic ;  G  3108,  346. 

5-5—6-5  n  87*  6',  like  Augite  ;  p  74*  ;  c/  n  ;  rdh ;  G  8-4—3-7,  462. 
6—6       n  1240  80' ;  pn  103*  V;p  104*  58' ;  cl  n,  m, b ;  G  2-8— 82, 

272. 
n  91*  30';  a  100*  20';  a  99*  40';  cl  n  indist;  G  8—8*15, 

229. 
n  87*  6' ;  p  n  100°  25' ;  p  73*  54' ;  c/  n,  and  diags  ;  G  8-2 

—3-5,  267. 
6*5 — 6    «/  as  in  Orthoclase ;  G  2*6 — 268,  880. 
6-5—6     n  70*  51 ;  p  114*  55' ;  Q  3-3—4-2,  364. 
6  n  118*  48';;)  116*  7';  pn  112*   16' ;  cZ  p  peri;  b  nearly 

perf;  G  24— 3-6,  325. 
6  n  119*  21' ;  p  116*  6' ;  cl  perf;  b  nearly  perf  5  G  2-66— 

266,  880. 
6—6*6    €l  pknes  128i* ;  G  2*892,  889. 
6—6*6    n  960— 100*  f  G  2*4—246,  888. 
6—6-5    n  96* ;  perhaps  Labradorite,  886. 


5—6 


5—6 


CliTSTAIfJLIZATIOir  TllOUiriO. 


liQIOOlttM, 

Oboodrodita^ 
Bpidote, 

Spodmneoe, 


\'6  n  86®  66' ;  p  74® ;  G  JW— «-6,  271. 

•6  n  1S0<=^  16';  el  pperf,  m  iiMrly  perf ;  G  2*6—2-62,  SML 

6—6*6  n  68® ;  a  89® ;  a  80® ;  e/  none;  G  8—8*2,  280. 

»— 7  n69®6i'(=:e:e^iwge8&8);/»114®26';  c/imperf;08*S 

—8*6,  862. 

6*6—7  n  98® ;  c/  n,  and  b ;  G  8*1—8*2,  889. 

7*6  n  114®  60' ;  p  108®  68' ;  el  dinod  1 ;  G  2*9— 81,  876. 


flflodble  Silyer, 
FlAgiomte, 

Orednerite, 

FUoodine, 

Wolfram, 


Alladte, 
Gaddinite, 


II.    LUSTRE   METALLIC. 

1-2      n  90®  78' ;  p  126®  ;  hkh,  689. 

2-6  n  120®  49' ;  a  134®  80' ;  a  142®  8' ;  pn  188®  62' ;  d  n  perf ; 

gy;  G  6*4,  494. 

4*6  el  one  perf  1,  two  less  so ;  bk,  gyh ;  G  4*9—6,  460. 

6—6*6    n  64®  82'  and  116®  28' ;  G  7*9— 81,  476. 

6—6*6  n  101®  46  ;•  1 98®  27',  Kemdt ;  who  agrees  with  Rose  in 
makiiig  the  crystals  trimetria  The  same  angles,  acoordiqg 
to  Descloizeauz,  101®,  99®  18^^;  according  to  LeTj's 
measurements  101®,  99®  82^';  according  to  Fhillqia*a 
meaaurements  101®  6',  99®  12' ;  Desdoiseanz  shows  that 
the  prism  isobliqae,  with  pa  91®  82',  and/>  91®  69,t  408. 

55—6  n  70®  61'  (=3S : a,  page  464)  ;  m'  109®  47' ;  p  114®  66' ; 
G  8*8—4*2 ;  tubmetalUe,  864. 

6-6—7    n  116® ;  cl  imperf ;  G  4—4*6,  882. 


V.  CRYSTALLIZATION  TRICLINIC.J 


Blue  Vitriol, 

Schiller  Spar, 

Leucophane, 

Babingtonite, 

Latrobite, 

Albite, 

Oligodase, 


2-6  109®  82',  127®  40',  128®  10' ;  dear  imperf ;  b ;  G  2*2— 2*8» 

622. 
8*6—4    One  angle  (c/planes)  186®— 146® ;  gnh,biih ;  G  2*6— 2'7,26a 
8*6—4    126®  86'  and  148®  84'  from  three  deayagee ;  G  2*974,  877. 
6*6  Different  prism,  angles  89®  20',  92®  84',  112®  80' ;  88® 

between  dcarages ;  one  el  perfect ;  G  8*4 — 8*6,  276. 
6*6—6*6  98®  80',  91®  9',  98®  80' ;  deav  8  unequal ;  G  2*7— 2*8,  887. 
6  n  n  121®  88' ;  p  b  98®  80';  G  2*66—2*66,  881. 

6  n  n  120®  ;  p  on  e/  plane  (b)  98®  16' ;  oblique  in  the 

direction  with  Albite  *,  G  2'(^— 2*7,  882. 


*  e' :  e'  on  p.  408,  should  be  tf' :  tf'. 

f  Ann.  Ch.  PhySn  Febi  1860,  [8],  zzriii,  168. 

}  In  the  Triclinic  system  the  different  planet,  according  to  the  plan  adopted,  muf  be 
designated  as  in  the  monochnic,  except  that  each  letter  will  be  in  roman  lor  a  plane  oq 
ao  obtuse  angle  of  the  fundamental  prism,  and  in  italics  for  aplane  oothe  siqiplementarj 
acute  angle ;  we  also  write  m  and  b,  far  macrodiagonal  and  bnd^ydiagGoal  Tsrtical 
planfli.  Tn  thn  hrirf  mnntinn  nf  ■ngTnn  in  this  plina.  if  ii  anliinm  unmriMfj  to  rofei 
to  othar  plaiiia  bj  any  ipedal  toSgnatfeo. 
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aanTALLOATtOlf  HSXiuMNrAL. 


LdmkrHfl. 


Anortfaite, 
Hypotdfirite, 

AzioiiOi 

flfflimanHe, 

Dinbiirite, 


•  LSk»  Lftlmdoiito  t    G  S^— 2*8,  8M. 

•  likaAlbite;  butenenperliMt;  at«9— i^^tM. 
ft            DM  ISO^'  80' ;  p  b  M^;  G  2*76— S^7,  S8«. 

6—7       n  f»  120^  8(K ;  p  b  aft^*  48' ;  O  2-66— 2-78»  8M. 

••6         n  f»  119<> ;  p  b870;  G  2-8— 2-66,  887. 

6—7*6    W^  ly,  100<»  60',  106<>  16' ;  a  f»  96<'  86' ; «{ macrod ;  O  •*! 

—8-7,  814. 
66—7    184"^  40^,  1180  5/^  286'^  10' ;  bn,  gyh,  bk ;  G  8*271,  Seft. 
6-6— 7*6  n  n  98<>  Tarying  to  110<=^ ;  cf  macrodl;  G  8*2—8*6,  814. 
7  110^  64^  n^ ;  c/  dist ;  G  2*9—8, 281. 


VL  CRYSTALLIZATION  HEXAGONAL. 


B^pidolito, 


1—2 


1*6 


YBkonibe, 

HHntiiie, 

1*6—2 

Chlorite, 

1*6—2 

Haidmgerite, 

1-6—2*6 

Gopper  Mica, 

2 

Xaotbokoo, 

2 

Ooquimbite, 

2—2-6 

Proostite, 

2—2-6 

Pyrargyrite, 

2—2-6 

Cinnabar, 

2—2-6 

Cronstedtite, 

2-6 

Pennine, 

2—8 

Biotite  (Mica), 

2-6—8 

Hydrocaldte, 

Calche, 

3 

Yolborthite, 

8— 8-6 

Yanadinite, 

Gibbsite, 

3—4 

Magnetite, 

8—4 

Dreelite, 

8-6 

Mimeiene, 

8-6 

Dolomite, 

8-6—4 

I.    LUSTRE  UNMETALLIC. 

Hesng;  pyr  182^  40',  106^60';    el  baMlIl;  lam  Ifez  ; 

G  2*7—8,  261. 
Hezag  tables;  c/ btsalll ;  G  2*86,  200. 
Hezag  tables,  c/baMl II;  G  2-04,  201. 
R  106<^  88';  e/  R  perf ;  G  2—2*8;  taste  oooling,  19a 
R104^16';  tab;e/bMalII;  lam  flex;  G  2*6— 2*9,  861. 
G  2*848 ;  c/  diagi  1  w  ;  BB  char  arsen,  220. 
R  68<»  46' ;  «/  basall  1 ;  gn ;  G  24—2-7,  629. 
R  110<*  80' ;  rd,  bn ;  G  6—6*2,  648. 
Hezag;  d  128<'  8',  68';  w,bh;  taste  oopperas;  G  2 — 2*1 

447. 
R  107°  48' ;  c/  R ;  rd ;  G  6-4—6-6,  641. 
R  108°  18' ;  ri  187°  89' ;  c/  R ;  bk,  rdh  ;  G  6*7—6*9,  64a 
R  71°  47' ;  c/  lat ;  r ;  G  8—81,  682. 
Hexag,  bemihed;  el  basal  I ;  bnh-bk  ;  G  8*8 — 8*4,  441. 
R  68°  16';  c/  basal  1 ! ;  lam  flex;  G  2*6— 2*7,  262. 
Hexag ;  el  basal  1 1 ;  G  2*8—8-1,  860. 
Changes  on  exposure,  218. 
R  106°  6' ;  c/  R  perf;  G  2-6—2-8,  206. 
Hexag ;  cl  one  perf;  y w,  ywb-gn  ;  G  8*4 — 8*9,  680. 
Hexag ;  y  w,  bn ;  G  6-6 — 7-8,  608. 
Hexag ;  cl  basal ;  G  2*8- 2*4,  224. 
R  107°  22';  cl  R  perf;  G  2-8—3,  210. 
R  98°  to  940 ;  cl  R,  traces  ;  G  8-2— 8*4, 196. 
Hexag ;  d  141°  47',  81°  47' ;  yw,  rdh ;  G  71- 7*26. 608L 
R  106°  16';  el  R  perf;  G  2-8—81,  2ia 


*  In  the  Hexagonal  system  the  faces  of  the  fundamental  rhombohedroawill  be  dcs^ 
Dated  R  or  r,  and  one  in  the  series  intermediate  r.  For  the  hezagoDal  prism,  the 
pyramidal  planes  oo  the  basal  edges  will  be  lettered  d,  and  those  00  the  aqgles 
responding  thus  to  the  dimetric  system. 
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PyromorphHe,       8*6—4 


Dialkgite, 

SpAtldelroii, 

Ckxmellite, 

Ohabuite, 

Pfrocmalite, 

BmBiXMritey 
Piurifltte, 
Olintaoite, 
Fhiooerite, 
Bad  Zinc  Ore, 

Ghakotrichite, 

Almitte, 

Apatite, 

Dfoptase, 

Zwieselite, 

Calamine, 

WiUemite, 

Cerite, 

Bodialjte, 

Dayyne, 

Nej^ieline, 

Quarti, 

Tounnaline, 

Sdiorlomlte, 

Beryl, 

TlMDacite, 
Sapphire, 


8-5— 4-6 
8-5— 4-6 


■6 
6 


4-5 

4—6 

4—6 


6 
5 
6 
6 
6 
6-6 

5-5 
5—6 
5-6—6 
5-5—6 
7 

7— '7-5 
7— •7-6 
7-5—8 

8 
9 


Hesng;  d  142^  IS',  SO^'  44';  a  181<>  5',   lU^  48' ;  d  in- 

P«rf;  gOf  !▼ ;  <*  6"«— 7-1,  60S. 
R  106O  61',  (107<»  20') ;  <!f  RI;  rdh,  Ml ;  G  8*4—8*6, 468. 
R  107«;  c/  Rl ;  gyh,  boh;  G  8-7— 89, 444. 
Hesng ;  b ;  tri,  628. 

R  94<^  46' ;  «/  R,  alw>  hsxag;  G  2—2-2,  808. 
Hezag;  d  180<>  18',  116<>  87';  d  basal  1 ;  bo, gy, gn ;  G  8— 

81,  454w 
R  107^  28';  el  R  perf ;  G  8— 8'68,  218. 
Hexag ;  a  120<'  84',  164<»  68' ;  el  baod  I ;  G  4-86,  286. 
Hesng  tablet;  c/ baud  1 1 ;  lam  brittle  ;  G  8— 8-1,  264. 
G4-7;  ywhbn,287. 
Hexag;  d  144<>  64',  14^  12';  el  baMlll ;  rd;  G  6-4-6-e, 

481. 
R  99<'  16' ;  capil ;  G  6-8;  rd,  617. 
Rbdl;  R92<»50';  c^MvbaMl;  G  2*6— 2*8,  228. 
d80<'80';  a  111^72^42';  e/ indistinct ;  G  8— 8*8,  214. 
Jl  126°  17' ;  R"  95®  48' ;  c/  R I ;  gn ;  G  8*2— 8-4,  619. 
Hexag  ? ;  G  8*97 ;  oliTe-bo,  466. 
R  107^  40';  <^  R;  w,  gyh,  gnh;  G  4—4*46,  486. 
R  1160  ;  R'  128^  80',  (127<'  88  f) ;  f^  147^  80' ;  el  baasl  and 

lateral;  G  8*9— 4*2,  488. 
Hexag;  G  4*912,  881. 
R  78°  80' ;  cl  basal  1 ;  G  2*86—8,  878. 
Hexag ;  d'  (basal)  51°  46' ;  4^  m  perf;  G  2*4—2*66,  824. 
Hexag ;  d  (basal)  9l<'  64' ;  c/  m,  p ;  G  2*6—2*65,  828. 
R94°  15';  el  indistinct;  G  2-6-27,  239. 
R  133° ;  el  imperf ;  bk,  bo,  b,  gn,  rd ;  G  8—3*8,  863. 
Hexag  ;  G  8*75—8*9,  894  ;  {ntbmel). 
Hexag  ;  d  188°  41',  89°  45' ;  a  151°  9',  69°  47';  el  basal 

not  very  distinct ;  G  2'6— 2*8,  873. 
R  115°  26' ;  <?/  R ;  G  2*9—8,  876. 
R  86°  6' ;  cl  basal ;  G  8*9—4*2,  222. 


II.    LUSTRE  METALLIC. 


llolybdenite, 

OoreUine, 

Pflsenite,  (/>) 

Tetiadymite, 

TeUurinm, 

Bismuth, 

Tenorite, 

Pdybastte, 

Greenockite,« 


1—1-5    Hexag  tables ;  el  basal ! ! ;  G  4*4—4*8,  389. 

1-5-.20  Hexag  ;  dark  b;  G  8-8—8*9,  510. 

1-5—2     Cl  basal  I ;  G  8—8*5 ;  gyh ;  the  Molbydiinsilber,  416. 

2  R66°40';  R'81°2';  <;/ basalt;  gyh;  G  7*5,  (6*1  ?X  414. 

2-2*5    R  86°  57' ;  G  5*7—6*8  ;  tin-w,  411. 

2—2*6    R  87°  40' ;  G  9*787  ;  tin-w.  rdh,  411. 

Scales;  G  5—6*5 ;  gy,  518. 
2—8       R  84°  48',  tabolar ;  e/indiat;  bk;  G  6*214,  642. 
8—8*6    Hezag;  d  127°  26';  d'  189°  89',  87°  18';  d"  168»  2f'; 
y w,  rdh ;  G  4*8—6,  480.  i 
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I— ••§    Hni«;ani»tr,M*H>;  (psliipt 

Bm«  U'l  «l  iMMdl;  ▼;  «M*^«t 

07,419. 
B  tt*  ar ;  EMIY^  iri  «IE1;  Wf  0«'e-M^4lMr 
M         B  85*  4',  («r  •§<»  MO  t  Y,  nrrG  M--^^  411. 
firttnw<t^  (XlBdfafc;U:;0»— •ilb49«. 

m^^jObm,        4-^H    Hni«$dlN«4r,  m^r;  if  teri( 

4-7,  41V. 
OoppvBidnd,      S-M    Hnl^;  4  It9«4r,84«i0'}  Wloa^;  idh;  OY-»-iJH; 

469. 
Ifciirtii^  i-4      B8i*8r;alinp«fscjMk|04«-«-l,4Bi. 

lle^rftPf9'.    ifoMii^ r  W  69', 4it. 
fciiftwiprttiv        9K         H«f}ai90<'«Mlt«I0';rdhs  07-M1»41Nl 
Lrapp       BH— HB8»»8r»  (86^10',  H.)  id  ittp«f;g7Mk;Cfr 

6-t      B94^9S';]iMa«,ait9«5r;w,gj^l  01»-n»M>: 


BiGMfc  'Jm vm  pnotokiy  twMii  vm  Mntt |pw  ^wyin mxim 
ftg  HwMJiitfif  iwil  nf  Ihn  wnrtr,  tlwij  wifi  Immh  dnbranllT 
jWkH%  nd  iHwi  npwsr  te  ba  unlMitrandtoMPolNvtpnM 
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SUPPLEMENT. 
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I.  CATALOGUE  OF  AMERICAN  LOCALITIES  OF  MINERALS. 


Thx  following  catalogue  may  aid  the  mineralpgical  tonritt  in  aelaetiiw  his  roatM  aid 
airangiog  the  plan  of  his  journey.  Only  important  localities,  affording  a£inst  ■p*wi»yn^ 
are  in  general  included.  The  list  is  an  absuract  of  the  fuller  informataoa  with  rsgaid  to 
loealities,  scattered  through  the  Descriptive  part  of  this  Treatise. 

The  recent  appearance  of  the  yarious  Reports  by  the  several  State  Oeolngistek  hftTS 
eaabled  the  anthor  to  give  a  completeness  to  this  branch  of  American  Mineralogy,  befin 
nnattainable.    For  the  fiscts  included,  the  oountnr  is  especially  indebted  to  the  Reporta 
•C  Pro!  Shepard  of  the  Connectiottt  survey,  Protd.  Beck,  Emmons,  and  Mather,  Meiffs. 
Vannzem  and  Hall  of  the  New  York,  Prof.  Hitchcock  of  the  Massachusetts,  Or.  Jacksoa 
of  the  Maine,  New  Hampshire,  and  Rhode  Island  surveys,  Fro£  H.  D.  Rogers  of  the  New 
Jersey,  Prot  W.  B.  Rogers  of  the  Virginia  survey,  Prot  Troost  and  Houghton,  and  Mr 
Owen  of  the  Western  States,  ProL  a  &  Adams  of  the  Vefmont  survey,  and  FnL  M 
Tuomey  of  the  South  Carolina :  some  distinguished  names  among  the  State  (ieokgista 
are  here  omitted,  as  their  regions  were  not  mineral  regions.  The  American  Joomal  of  Sei- 
enee  and  Arts,  and  the  Transactions  of  the  various  scientific  societios  of  the  ooantir, 
have  also  contributed  essentially  to  this  part  of  the  work:  and  among  the  namea  ia 
these  Journals  conspicuous  in  this  department,  in  addition  to  the  above  enumeratod,  I 
would  especially  mention  Messrs.  A.  Bruce,  P.  Cleaveland,  B.  SilUDaan,  W.  Meads,  O. 
Oibbs,  C.  Dewey,  J.  F.  Dana,  F.  Hall,  T.  Nuttall,  H.  H.  Hayden,  J.  G.  Perdval,  G.  T. 
Bowen,  D.  Olmsted,  H.  Sevbert,  a  U.  Shepard,  S.  Fowler,  T.  Q.  Olemson,  J.  Ddafield* 
J.Torrey,  J.  E.  Teschemacher,  C.  B.  Hayden,  D.  D.  Owen  of  Indiana,  G.  Troost  of  T^ 
nessee,  0.  P.  Hubbard,  &  Silliman,  Jr.,  J.  0.  Booai,  P.  P.  Tyson,  J.  Findi,  J.  &  Cimwe, 
J.  Johnston,  G.  W.  Benedict,  J.  Gebhard,  J.  D.  Whitney,  and  W.  B  Hough.    The  author 
would  also  acknowledge  here  his  indebtedness  for  many  private  communications  in  tUa 
department,  especially  from  Prof.  B.  Silliman,  Jr.,  Messrs.  J.  E.  Teschemacher,  and  0. 
T.  Jackson,  Boston;  Thomas  F.  Seal  and  Wm.  S.  Vauz,  Philadelphia,  h.  WhUa  Wil- 
liams, of  Westchester,  Pa. ;  Hon.  T.  L.  Oiingnum,  of  North  Carolina,  and  D.  Dale  Owon 
and  J.  G.  Norwood,  of  Indiana.    The  Pennsylvania  list  is  laigoly  prepared  from  reoHit 
information  furnished  the  ai/thor,  mostly  by  Messrs.  Williams  and  Seal ;  the  Minesota 
and  WiMoaiin,  throuzh  contributions  by  Messrs  Owen  and  Norwood ;  the  North  Caro- 
luu^  from  a  maauscnpt  catalogue  received  from  the  Hon.  Mr.  CUngman,  and  the  Miofai- 
gan,  from  the  explorations  of  Dr.  C.  T.  Jackson. 

In  making  out  the  catalogue,  the  names  of  those  minerals  which  are  obtained  in  good 
apecimeos  at  the  several  localities,  are  distinguished  by  italics.  When  the  spedmeos 
are  remarkably  good,  an  exclamation  mark(l)  has  been  added,  or  two  of  these  oarka 
(11)  yrhen  the  specimens  are  quite  oniqae.  Tiie  more  eiaet  poiltion  of  Itwlitkw  mMf  in 
most  instanoes  be  ascertainad  by  vtmooe  to  the  daMriptkn  of  tim  ipedaa  In  te  vf- 
oeding  part  of  the  Traatiia. 
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MAINE. 


Mt.  Amlah4M. — AnthUuMtte,  stanrotide. 

Albaitt. — Berjfl  /  ^frem  amd  black  taumuUinetfeldipmrf  rote  qmartM, 

Albion. — Iron  pyntet. 

Aboostook. — Had  beuuitite. 

BnroHAM. — MoMtive  pyriUi,  ffBlena,  blanda,  andBliniie. 

Bum  Hill  Bat. — ArrnnicJ  inm^  fmolybdeniie !  gaUnm^  apoHU  I  Jhnor  apmr  I  hbtk 
toarmAliiM,  (Loog  Oove),  black  ozyd  of  maogBDeae,  (Ovgood'B  tarm)^  rbodooile,  hog 
■MngBOMe,  wolfram. 

BowDODfHAM. — Beryl,  molybdenite. 

BauNawicK. — Green  mica^  garnet !  black  tourmaline  I  moljbdemte. 

BucurucLD. — Oamet,  (estates  of  Waterman  and  Lowe),  iron  ore. 

Camdaob  Fabx.— (Near  the  tide  mills),  molybdenite,  (wolfram). 

Camdkx. — Macle, 

Cabmkl,  (Penobeoot  Oo,)^OTay  anJtimony, 

Ck>BiirNA. — Iron  pyritee,  areenieal  pyritet, 

Dkbb  Iblb. — Serpentine,  verd  antique,  asbestns,  diallage. 

Dbxtbb. — Galena,  pyrites,  blende,  copper  pyrites,  green  tale. 

BnnxLD. — ^Native  copperas,  grapbite. 

Fabmui 9TON. — (Norton^  ledge),  pyritee,  graphite,  bog  ore. 

OBOBaBrowN.--(Parker'i  island),  beryl  /  black  tourmaline. 

Obsbbwood. — Qraphite,  black  manganese. 

Habtwbll.— Stanrotide. 

IjBboz. — Oalena,  pyromorphite. 

Lewiston. — Garnet 

LrroBracLD.— Aodo/i/e,  eancrinite,  nepkeline,  zireon. 

LoBEc  Lbad  Mnncs. — Galena,  copper  pyritee,  blende,  pyromorphite,  an  ore  of  frienwHi 

Nbwuxld,  (Bond's  Mt.)— Mispickel,  oliVe  phosphate  of  iron  in  botrroidal  maMei. 

Pabib. — Green/ 1  red!  I  black,  and  blue  tourwalinel  mica  I  UpidAiiel  fdidBpar»fll- 
hiie,  quartM  eryetaU  I  roae  quartz,  blende, 

TAMaonnriELD.'^Idoeraee  1  yeUom  garnet,  pargaeite,  adularia,  9capoliie,  galena,  Uoida^ 
copper  pyrites. 

Pbbbt. — Prehnite  and  calc  spar,  (aboye  Loring's  core),  qoarts  crystal,  cale  qpr,  anal- 
cime,  apophyllite,  agat^  (Gin  Coye). 

Peru. — Ctyntallized  pyrites. 

Phipsburo. —  Yellow  garnet  I  manganeitian  garnet,  idocraee,  pargaeite,  axinite^  Imu- 
monite  I  chabazite,  an  ore  of  cerium  1 

Poland. — Idocrase. 

Ratxoxd. — Maqnetie  iron,  ncapoJite,  pyroxene,  lepidolite,  tremolite,  hornblende. 

RuMFOBD. —  Yellow  garnet,  idoerate,  pyroxene,  apatite,  scapolite,  graphite. 

Sanfobd,  York  Ca — Idocrase  I  albite,  calc  spar,  molybdenite,  epidote. 

Seabsxont. — A  ndalusite. 

Stbxakkd  Mouktain. — Beryl  !  black  tourmaline,  mieei,  garnet, 

Thoitastox. — C€Uc  spar,  tremolite,  hornblende,  sphene,  arsenical  iron,  (OwVs  head), 
Uack  manganese,  (Dodge's  mountain). 

Wabekn. — Galena,  blende. 

Watebttlle. — Orvstallited  pyrites. 

Windham,  (near  we  bridge^ — Stanrotide,  spodumene,  garnet. 

Woodstock,  (New  Brunswick). — Graphite,  specular  iron. 


NEW  HAMPSHIRR 

Acwobth. — Beryl!  !  mica  I  tourmaline,  feldspar,  albite,  rose  quartz,  columbite ! 
Alstead. — Mica  I !  albite,  black  tcurmaltne. 
AxHEBST. — Idocrau!  pellow  garnet,  pu-gasite,  calc  spar. 

Babtlett. — Magnetic  iron,  specular  iron,  brown  iron  ore  in  large  veins  near  Jaokaoii» 
(oa  "  Bald  face  mountain**),  quartz  crystals,  smoky  quartx. 
Bath.— Galena. 
Bellows  Falls.— Kyanite,  waTellite,  near  Saxton's  river. 
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BnTOir. — QumrtM  efyttaU. 

Cjjotoh, — Beryl  t 

Canaan. — Gkildin  pyritei. 

CBAKLmowN. — SiaurcHde  fnaeU,  itmdalumU  made,  bog  iron  ore. 

OououL — Qray  ■ntimoDj,  aotinioiiud  vgentiferooi  gray  ooppor,  rutile  m  fmarU  I 
(rare). 

Eaton,  (8  m. S.  ofy—Galena,  Uendel  copper  pyrites,  Umooito,  (Sfac  MQe  Fond). 

FfcANOMgrowN. — SoaptfUme,  Arsenical  pyntos. 

Feanoonia. — HombUndet  etmaroiide  I  epidote  !  soimU,  tpeeuhr  trom  wuipuHe  tron, 
hUek  and  red  manganetian  gamete :  nUepickel  I  {DanaUe)^  eofppa  pyrites,  molybdenite, 
prehnite. 

GmroaD.— (Gunstock  MtV— Magnetic  iron  ore,  natiTe  "lodestooe." 

OosHEN. — Graphite f  blacK  tourmaline. 

OaArroN. — MUa  I  (extensiyely  quarried),  albiie  t  a^Mmigus  stone,  Une,  green,  and 
yellow  beryle,  taumwine, 

Qeantham. — Gray  etaurotide  ! 

Hanotxe. — Garnet  J  a  boulder  of  quarts  containing  ruHie  !  black  tourmaline,  ^uartt. 

HAVKamLL^ — Garnet  I  areenieal  pyritee,  native  areenic,  galena,  blende,  iron  and  cop- 
perpyiites,  magnetic  and  white  iron  pyrites. 

HiLLBBOEO*,  (Campbell's  mountain). — Graphite. 

HiLLSDALK. — Rhodonite,  black  oxyd  of  manganese. 

Jackson. — Drusy  quarts,  tin  ore,  areenieal  pyriUe,  native  arsenic,  fluor  spar,  i^wtite, 
wuumetie  iron  ore,  molybdenite,  wolfram,  copper  pyrites,  arsenate  of  iron. 

Jaiteet,  (Monadnock  'hii.}-~Kyanite. 

KzENE. — GrophOe,  eoapetone,  milky  quarts. 

Landatf. — Molybdenite,  lead  and  iron  ores. 

Lebanon.— ^c^  iron  ore, 

LuaoN. — Staurotide,  gamete  black  and  red,  granular  magnetic  iron  ore,  hornblende, 
eu^dote,  xoieite,  epeeular  iron. 

Lyme. — Kyamte,  (N.  W.  part),  blaek  tourmaline,  nxtile,  von  pyrites,  capper  pyrites^ 
(E.  of  £. 


JbTMX. — A.yamte,  ^x«.  w.  part),  oiaeK  tourt 
fi.  of  EL  Tillage),  eulphuret  of  antimonu. 
Mbeeimaok. — Rutuel  (in  gneiM  nodules  in  granite  veinX 

-      HfilV     - 


IfooLTONBOEOUGH, (Red  Hul). — Hombl«ndB,ho% ore,  pyrites,  tonrmaline. 

NswFOET. — ^Molvbdenite. 

Oeanox. — Blue  beryle  !    Orange  Summit,  chrysoberyL 

Oefoed. — Brown  tourmaline  I  eteatite,  rutile,  kyanite,  brown  iron  ore,  natiye  copper, 
green  malachite,  galena. 

Pblham. — Steatite. 

PiKEMONT. — Micaceoue  iron,  heavy  epar,  green,  idiite,  and  brown  mica,  apatite. 

Pltmoitth. — Columbite,  beryl 

BioHMOND. — lolite  I  rutile,  soapetone,  iron  pyrites. 

Saddleback  Mt. — Black  tourmaline,  garnet,  spinel. 

Shelbvene. — Argenti/eroue  galena,  cryetalline  blaek  eupreoue  blende  I  copper  pyritee, 
ironpyritee,  manganese. 

SPEiNoriELD.— Beryls,  (very  large,  8  inches  diameter,)  manganeeian  gttmete  I  in  miea 
slate,  albite,  mica. 

SwANZET,  (near  Eeene). — Maanetie  iron,  (in  msswee  in  granite). 

Taxwobth,  (near  White  Pood). — Ghdena. 

UNrrr,  (estete  of  James  Neal). — (hpper  and  ironpvritee,  ehlorophyUiie,  green  miemf 
meunetie  iron,  radiated  aetinolite,  garnet^  titaniferoue  tron  ore,  magnetic  iron  ore, 

Walpole,  (near  Bellows  Falls). — Maele. 

Waeebn. — Copper  pyritee,  blende,  epidote,  quarts,  iron  pyriiee,  tremoliU  !  gaUnm,  fw- 
tile,  tale,  molybdenite. 

Wbstmoeeland,  (South  part). — Molybdenite  I  apaUtel  blueftldepar,  bog  memgemete, 
(north  village),  quartz, /fuor  epar,  copper  pyrites,  oxyd  of  molybdenum  and  uramaM. 

White  Mts.,  (notch  behind  '*  old  Crawford's  honse*^ — Oreen  octahedral  ilnor,  qnaiU 
crystals,  black  tourmaline,  chiastolite. 

WiiMOT. — Beryl. 

WiNOHEsTBE^ — Pyrolusite,  diallogite,  psikMnehuM,  magnatSo  iron  on, 
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Addibok. — Iroti  mnd. 

Ajmjmqb. — Qtuurti  crystali  oo  caIc  ^Mur,  iroQpyritM. 
Athjqis. — SUtUUe,  rkifmb  tpatt  actinolite. 
Baeibp/  Oraphitft. 
Belvidbei.— Steatite,  chlorite. 

BunoiieioVd — FjfrolutiU^  brown  iroo  ore,  pipe  day,  yellow  odire. 
Bbzhxl. — AetinoiiUt  talc,  chlorite,  octahedral  iron,  nUiU,  brawm  9par. 
Bkamdok. — Braunite,  pyrolusite,  peilomelane. 
Beattlbboeouoh. — Black  toumuUioe  io  quarts. 
Beidokwatke. — TWtf,  d/olomite^  magnetic  troii,  tteatiie,  chlorite. 
BaiaroL. — RutiU^  brown  hematite,  manganese  oree. 
Beookfixld  — Mupickelf  iron  pyrites, 
QAam. — Qamets,  staurotide,  hornblende,  albiU, 
Cayendisb. — Garnet,  serpentine. 
Cbestee. — Aabeetue, 

Chittenden.— Piiilomelane,  pyrolusite,  braonite,  brown  iron  ore,  tpan^or  and 
tron,  galena. 

CoLCHESTBE. — ^Brown  iron  ore,  iron  sand,  jasper,  alum. 
CkxuETH. — Capper  pyritee,  magnetic  iron  pyritea 
OoTENTET. — ^Miinganese  spar. 
CEAnsBUET. — ^Mica  in  concentric  balls. 
DuxMBEflTON. — Rutile. 

Flrohee. — Pyrites,  octahedral  iron,  adcular  tourmaline. 
Qeaiton. — The  steatite  quarry  referred  to  Grafton  is  properly  in  Athens. 
QuiLroED. — Scapolite. 
Ieasbuegh. — Rhodonite,  peilomelane. 
Jat. — Chromic  iron,  serpentine,  picrosmine,  amianthus. 
Lowell. — Picrosmine,  amianthus. 
Haelboeo. — Rhomb  spar,  steatite^  g<imet,  magnetic  iron, 
Hendon. — Octahedral  iron  ore. 

MiDDLEBUEY. — ZifCOn. 

Middlesex. — Rutile  t  (exhausted). 

MoNKTON. — Pyrolusite,  brown  iron  ore. 

MoEETowN. — iSmoky  quartz  I  steatite,  talc,  wad,  rutile. 

MoEEiSTOwN. — Argeotiferous  galena. 

Mount  Hollt. — Asbestus,  cLlurite. 

New  Fane. — Glassy  and  asbcstiform  actinolite^  steatite^  green  quartz,  (called  chrjao- 
prase  at  the  locality),  chaicedoay,  drusy  quartz,  garnet,  chromic  iron,  rhomb  spar, 

NoawicH. — Actinolite,  feldspar,  brown  spar  in  talc. 

PiTTSFOED. — Brown  iron  ore,  manganese  ores. 

Plymouth. — Spathic  iron,  magnetic  and  specular  iron,  both  in  octahedral  cryatala. 

Plymfton. — Massive  hornblende. 

Putney. — Fluor,  brown  iron  ore,  rutile,  and  zoisite  in  boulders. 

Reading. — Glassy  actinolite  in  talc. 

Readsboeo*. — Glassy  actinolite,  steatite. 

BirroN. — Brown  iron  ore,  augite  in  boulders,  octahedral  iron  pyrites. 

RocHESTEa. — Rutile,  specular  iron  cryst,  magnetic  iron,  oct  in  chlorite  state. 

RoxBuaY. — Dolomite,  talc,  serpentine,  asbestua 

SALXSBuaY. — Brown  iron  ore. 

Shaeon. — Quartz,  kyanite. 

Shoeeham. — Iron  pyrites, 

Sheewsbuey. — Magnetic  iron  and  copper  pyrites. 

SoxEESET. — Magnetic  iron,  native  gold. 

Steaffoed. — Magnetic  iron  and  copper  pyrites,  native  copper,  hornblende. 

Staeksboeo'. — Brown  iron  ore. 

SiiELiNO. — Copper  pyrites,  talc,  serpentine. 

Stockbeidoe. — Mispickel,  magnetic  iron  ore. 

Thetfobd. — Blende,  galena,  kyanite,  chrysolite  in  basalt 

Teot. — OrystaUine  magnetic  iron,  talc,  serpentine,  picrosmine,  amianthus,  steatite,  one 
m.  S.  £.  of  Tillage  of  South  Troy,  on  farm  of  Mr.  Pierce,  R  side  of  Missisco,  chromic  iron. 
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WABsn>-Aetiiiol]to,  magnetk  inm  on,  wid. 
Watxebubt. — ^MispidEel,  copper  yyiiim, 
'WxTxaLTrLLE.-^Steatite,  actmolitfe,  talc. 
y^MmrtKLD,n~JSU&iits,  dmnic  iroD,  Mipfloliiic. 
WmMiiiflnB. — Zoisite  in  boulden. 


WncDBAiL — Olaaty  aetinciiU^  tieatU$. 
WooDBUET. — Maasiye  pyrites. 
WooDBXocK. — Quartg  cryttait, 

MASSACHUSETTa 

Alford. — G^ena,  iron  pyrites. 

ArBOL^-^Uanile,  fibrolite,  (1)  epidotel  babii^^tooite.  (f) 

Auburn. — Manon  ite, 

BiEBJL — RutiU!  mica,pyr%UMt  beryl,  feldtpar,  gmmet, 

Orxat  Babeington. — Tremolite, 

BBDroED. — Gamet 

Bblchbetown. — Allanite. 

Beenabdston. — Magnetic  ozyd  of  iron. 

BxvxELT. — Polymigoite,  colombite,  gtttn  fMtpair^  tin  ore. 

BitABFOED. — Marmolite,  tckUUr  wpar,  urpenitne,  mUhopkyUiU,  actinoUU  I  ehromie 
tron,  kyanite«  rose  quarts  in  boulders. 

BoLTOH,^8cap<^ite  I  petalite,  tphene.pyroxene,  nuttalite,  diopmde,  bolUmiU,  auitite, 
magnesite,  rhomb  spar,  allanite^  yttrocerite,  cerium  odire,  (on  tne  scapolite),  spineL 

SozBOEouGEL — Bcopolite,  spinel,  goimtt,  augite,  actinolite,  apatite. 

Beiobton. — Asbestus. 

Bbiwikld,  (road  leading  to  Warren). — lolUe,  adolaria,  molybdenite,  mica,  garnet 

Caeltsi.b. — Tourmaline^  garnet  I  »eapolitef  actinolite. 

Cbaelbstowit. — Preknite^  lavmwuiUy  stilbite,  chabarite,  quarts  crystals. 

Chblmbfoed. — Seapditef  ehondrodUe,  blue  epinel,  amianthuM  I  rose  qoarti. 

Cbbbtke. — Hornblende^  9eapolUe^  aouUe,  modumene,  indieolUe,  apatite— magnetic  iron 
and  chromic  iron,  (west  part)— stilbite,  hemandite,  analdme  and  cbabaxite. 

OBaRKBFiXLn. — Blue,  green,  and  red  Umrmaline,  deenfelandite  (albite)^  litkia  miea, 
mnoky  quartz,  microlite,  epodwnene,  kyanite,  apatite,  rose  beryl,  garnet,  quartM  cry- 
tedi,  etaurotide,  tin  ore,  cotumbite,  Tarie^ted  copper  ore,  loisite,  uranite. 

GoNWAT. — Pyrolusite,  fluor  spar,  soisite,  ruiitell  native  alum,  galena. 

OuMMoroTON. — Rhodonite  I  cummingtonite,  white  iron  pyrites,  garnet 

DxDBAM. — Asbestus,  galena. 

Bkeefixld. — Chabazite,  heulandite,  stilbite,  amethyst,  caroeUan,  dudoedouy,  agate. 

FrrcHBUEo,  (Pearl  Hill). — Beryl,  ttaurotide  I  garnets,  mdybdeidte. 

FoxBOBOUGB. — Ironpyritee,  onthrfMcite, 

FEANKUir. — Amethyst 

QoeBXN. — Lithia  mica,  albite,  epodwnenel  blue  and  green  tourmaline,  beryl,  Moititef 
moky  quartz,  columbite,  tin  ore,  galena. 

Hatfield. — Heavy  spar,  yellow  (|uartz  crystals,  galena,  blende,  yellow  copper  pjritea. 

ISawlet. — Mieaceoua  iron,  massire  pyrites,  magnetic  iron,  aoisite. 

Heatb. — Pyritee,  xoieite. 

Hinsdale. — Brown  iron  ore,  apatite,  zoisite. 

HuBBAEoeroN. — Mauive  pyrites. 

Lanoastee. — Kjfonite,  chiaetolitel  apatite,  staorotide,  pinite^  andalorite. 

Lee. — TVemolite!  ephene  I  {east  part). 

Xbnoz. — Brown  hematite,  gibbsite.  (!) 

liEVEEJgri'. — Heavy  spar,  galena,  blende,  copper  pyrites. 

Letden. — Zoisite,  rutile. 

LnTLXTON. — Spinel,  scapolite,  apatite. 

Ltnnfield. — Magnesite  on  serpentine. 

Habtba's  y  inetaed. — ^Biown  iron  ore,  amber,  sekmie,  radiated  pyrites. 

Mbndon. — Miea!  chlorita 

MiDDLEnzLD.— 6^2asty  oc^natifi^  rkomh  9par,  ttmtiie,  mrpemant^Mtpmr,  dnmy  tfouia, 
apatite,  soisite,  nacrite,  chalcedony,  taU  I 

JILainMaa^ — Specnlariroa 
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NswMJBT.— SffjpnUtiM,  amIanthiM,  epidott,  iiMMfMW^iani<  eMrbonctoof 

Kkwbuetfovt. — Serpentine,  nemalite,  unuufte. 

Nbw  B&AXimLSBd — Maek  tourmaline. 

NoAWiOBL — Apmtite  I  black  taumuUine,  herfi,  Uonde,  qouis  orjatels. 

Pauoee,  CHiree  Riven). — FddMpaVy  prehnite,  calo  i{Mr. 

VwMMMaL-'^A^heatiM,  Mrpentine,  fnartM  eryttaU,  beryl,  molybdeniitf  frmm 

pLAimisLB. — Oummin^tonitef  pyrolHiite,  rhodonite, 

BiCHMOHD. — Brown  iron  ore,  gthbeite  I 

BomL — ^Epidoto,  talc 

Rdbbsl.— Sebiner  spar  (dialla^  f),  micoi  serpentine,  beryl,  gakna,  copper  pyritea. 

SAUGCBd — PorphTry. 

SmxntMUk — AJ>eku$,  pyrites,  natiye  alum,  pyrolusite. 

SHELBumMX. — Rutile. 

SHvnsBUET,  (east  of  Locke's  Pond). — Molybdenite. 

Southampton. — Galena,  white  lead  ore,  anglesite,  molybdate  of  lead,  flnor,  hBKfj 
■par,  copper  and  iron  pyrites,  blende,  corneous  lead,  pyromorj^te. 

Sooth  KorAinoH.-^Ber^  U  (now  obtained  with  great  dffienlty),  musm!  !  fvitkpm  f 
ilmenite,  allanite. 

SncELDiG. — Spodmnene,  ehiaetolite,  ^ffotkie  iron,  mUpiekel,  blende,  galeoa»  iron  vt4 
copper  pyntes. 
OTONSHAM. — Nephrite. 

Stuebeidox. — (/ropAt/e,  pyrope,  apatite,  bog  ore. 

IHtbithe's  Falls,  (Uonn.  &>— Copper  pyrites,  prehnite,  chlorite,  ehloropheeite,  apathia 
iroo,  green  malachite,  magnetic  iron  sana,  anthracite. 
TrmmeBAiL — Pyroxene,  scapolite. 
UxBRtDGB. — ^Argentiferous  galena. 

Wabwick. — mateive  aamet,  blaek  toumudine,  moffneiie  iron,  beryl,  epidote. 
Washdc  oton. — Chrapkite. 

WnmxLD. — Sehilter  $par,  (diallage  I)  eerpentine,  eteatite,  kyanite,  scapolita,  actinoltte. 
WuTFoan. — Andaluaite  I 

WuT  Hamtton. — Galena,  argentine,  peeudomorphoue  auarUu 
WuT  SpEDfoviKLD. — Prehnite,  ankente,  satin  spar,  celestine,  bitmninoaa  ooaL 
Wan  Stogkbeioox. — Hematite,  fibrous  pyrolusite,  spathic  iron. 
Whatklt. — Native  copper,  galena. 

WiLUAMSBUEo. — Zoisite,  pscudomorphoos  quartz,  apatite,  rose  and  smoky  quarta,  ga- 
lena, pyrolusite,  copper  pyntes. 
WiLUAMSTOWN. — Cry  St.  guartx. 
WncDSoa. — Zoieite,  actinolite,  rutile  I 

WoBOESTEE. — Miepickel,  idocrase,  pyroxene,  garnet,  amianthus,  buchobdte,  spathic 
iron,  galena. 

Woethington. — Kyanite. 
ZoAE. — Bitter  spar,  tal^ 

RHODE  ISLAND. 

Beistol. — Am/ethyet. 

Geanston. — Actinolite  in  talc. 

CuMBXELANo. — Mongoneee,  epidote,  actinolite,  garnet,  titaniferous  iron,  magnetic  iron, 
red  hematite,  copper  pyrites. 

Fosteb. — Kyanite. 

Johnson. — I'alc,  brown  spar. 

NxwpoET. — Serpentine. 

PoETBxouTU. — Anthracite,  graphite,  asbestus,  iron  pyrites. 

Smithfixld. — Dolomite,  cole  spar,  bitter  epar,  naerite,  bowenite,  tremolite,  asbestia, 
quartz,  magnetic  iron  in  chlorite  slate,  tide  1 1 

Wabwick,  (Natic  village). — Maeonite,  garnets,  graphite. 

WxsTEBLY. — ttmenite. 

CONNECTICUT. 

BxELiN^ — ^Heavy  spar,  datholite,  blende,  quartz  crystals. 
Bolton. — Staurotide,  copper  pyrites. 
Beadletvillx,  (Litchfield). — Laumonitc. 
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'BaxstGL.'^Copper  glance  1 1  copper  pyritei,  heaTj  iptft  vaHegaM  topptr  en,  tslc, 
aUophanef  pyromorphite. 

Beookfield. — Galena,  calamhie,  blende,  s^odnmene,  magnetic  pyrites. 

Canaan. — TVemolite  and  emgite  /  in  dolomite. 

Chatham. — Mispickel,  Bmaltine,  copper  nickel,  bertfl. 

CBisaiax. — Heavy  tparl  copper  fffanee,  crytL  varte^aUd  ot>pperl  grem  medmekUet 
kaolin,  natrolite,  prebmte,  chabadte,  datholite. 

CHESTsa. — Siltimanite  I  zircon,  epidote. 

Cornwall^  near  the  Housatonic. — Graphite,  pyrwcene. 

Banburt. — Danburite,  albite,  moonstone,  brown  tourmaline. 

Farmington. — Prehnite,  ehabazite  I  agate,  natire  copper. 

Granbt. — Green  malachite. 

Greenwich. — Black  tourmaline. 

Haddam.— (7AryM>6^v/  /  ber^fl !  I  epidote  !  I  tourmaline  !  fddtpar,  anthophjfUiie,  ffmr- 
net  I  iolite  !  cfUorophyUite  I  automolite,  magnetic  iron,  adtietria,  apatite,  iolwnbitel  (/) 
mica,  white  and  yellow  iron  pyrites,  molybdenite  I  ailanite,  snlphuret  of  bismuth. 

Hadlthe. — Cbabazite  and  stilbite  in  gneiss,  with  epidote  and  garnet 

Hartford. — Datholite,  (Rocky  Hill  quarry.)^ 

Kent. — Brown  iron  ore,  pyroiusite,  ochrey  iron  ora 

LrrcH/iELD. — Kyanite  with  corundum,  apatite  and  andalusite,  ilmenite,  (washing- 
tonite),  copper  pyrites. 

LiifE.— -Garnet,  sunstone. 

Meriden. — Dathohte. 

MiDDLSFiELo  Falls. — Datbolito,  chlorite,  Ac,  in  amygdaloid. 

Miodlbtown. — Mica,  lepidolitewiih  green  and  red  tourmaline,  albUe,feldtpar,  eohmr 
bite  I  prehnite,  garnet,  beryl,  topaz,  uranite,  apatite. 

MiLFORD.— Sahlite,|}yrcKBen«,  aabetttu,  zoisite,  Terd-antique  marUe,  pyrites. 

New  Haven.— Serpentine,  asbestus,  chromic  iron,  sahlite,  stilbite,  prehnite. 

Norwich. — Sillimanite,  monaxite  I  zircon,  iolite,  corundum,  feldbpar. 

Orange.— Pyrites. 

Oxford,  near  Hmnphreysville. — Kyanite,  copper  pyrites. 

Roaring  Brook,  (Cheshire). — Datholite!  calc  spar, prehnite,  saponite. 

Reading,  (near  the  line  of  Danbury). — Pyroxene,  garnet, 

RoxBURY. — Massive  epathic  iron,  blende. 

Salisbury. — Brown  iron  ore,  ochrey  iron,  pyroiusite,  triplite. 

Saybrook. — Molybdenite,  stilbite,  plumbago. 

SiHSBURY. — Cojtper  glance,  green  malachite. 

SouTHBURY. — Rose  quRTtz,  laumooite,  prehnite,  calc  spar,  heavy  spar. 

SoDTHiNGTON. — Hcavy  spar,  datholite. 

Stafford. — Massive  pyrites. 

Stonington. — Stilbite  and  ehabazite  on  cneiss. 

Thatohersville,  (near  Bridgeport). — Stilbite  on  gneiss,  babingtonite.  t 

Tolland. — Staurotide,  massive  pyrites. 

TRUMBULL  and  Monroe. — Chlorophane,  topaz,  beryl,  eucla8e,(t)  magnetic  pyrites,  Iron 
pyrites,  tunaatate  of  lime,  vfol/ram  (pseudomorj>h  of  tungsten),  rutile,  native  bismuth, 
tungstic  acid,  spathic  iron,  mispickel,  aigentiferous  galena,  blende,  ecapcdite,  Umrmedins, 
garnet,  albite,  augite,  graphic  tellurium,  (?)  margarodite, 

Washington.— 7Wp/t7tf,  UmeniUl  (Waahingtonite  of  Shepard),  diallogite,  natrolita, 
andalusite  (New  Preston),  kyanite. 

Watertown,  near  the  Naugatuck. — White  sahlite,  monasite. 

West  Farms. — ^Asbestus. 

WiNCHERER  and  Wilton. — Asbestus,  garnet 

NEW  YORK. 

ALBANY  CO. — Coeyman's  Landing. — Epsom  salt. 
G  uilderlan  d. — Petroleum. 
Water vuet. — Quartz  crystals. 

ALLEGANY  CO.— Cuba.— P^ro^nfm. 

CATTARAUGUS  Oa— 1 


CAYUGA  CO.— Auburn.— Fhior,  epsom  salt 
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SPBnronixB^— Nitrogen  Springt. 

CHATAUQUE  CO.— Feidovu.— Pi<ro2niiii,  e^rhu/ntUd  kffirofttL 
Laoia^— PetrolennL 

OOLUMBIA  CO.— Anokax  Lsad  MimL— (Hlena,  Mmdk,  copper  pfriUt,  hmfj 
AmmiLin. — JSarthy  manffoneee,  moljbdate  of  lead,  copper  mkML 
HuoeoN^ — Selenite  I 
LsBAXOK. — Nitrogen  spring. 

DUCHESS  CO.— DoTKR.— GoriM^  (Fo«  ore-bed). 

FuKiLL. — Oraphite^  green  aetimoliie  !  talc^  hydrous  anthophjllite. 

RHnrxBxcK. — Grannlar  epidote. 

Union  Valb.— (?f66nto,  (at  CloTe  mine). 

AxsNu. — ^Brown  hematite. 

ESSEX  CO. — Alexakdbsa, — Eirby's  graphite  mine,  ^rap4t<0^  pyroxeme^  eee^Ue, 
i^wene. 

CaowN  Point. — Garnet,  maesive  feldtpar,  epidote^  epsom  salt,  apatite,  (eapjroiirate 
of  ^mmofu),  mAenetio  iron  (Peru). 

Lewis. — Tahvlar  apar^  eolophoniU,  garnet,  lahradorite. 

Long  Pond. — Apatite,  gornet^ pyroxene^  idocrase,  eoeeoliie  1 1  ecapolUe,  raagnetie  hrao 
ere,  blue  C4ilc  epar. 

MoInttex. — Labradoriie^  garnet,  magnetic  iron  art, 

MoaiAB. — Zircon  I  calc  epar,  apatite,  actinolite,  (Sanford  ore-bed),  labradonte,  mica, 
specular  iron. 

NswcoMB. — Labradorite,  feldspar. 

Poet  Henrt. — Brown  tourmaline,  mica,  rote  quartz,  terpentine,  green  and  bUedtpj' 
Toxene,  hornblende,  crytt.  pyritee,  magnetic  pyritet,  adularia. 

Rooee's  Rook. — Graphite,  tabular  epar,  garnet,  eolophonite,  feldepear,  adi]]aila»  pf- 
roxene,  ephene,  coccolite. 

SoHEOON. — Calc  WT,  pyroxene,  ehondrodite. 

TicoNDEEOGA. — Graphite,  pyroxene,  eahlite,  ephene,  black  tourmaline,  caoosene  (ML 
Defiance). 

Wbstport. — Labradorite,  prehnite. 

WiLLSBOEo. — Tabular  epar,  eolophonite,  garnet,  green  coccolite,  hornblende. 

FRANKLIN  CO. — Chateaugay. — Nitrogen  Bpriogs. 
Malone. — Maseive  pyrites,  magnetic  iron  ore. 

OENESEE  CO. — Acid  springs  containing  sulphuric  acid. 

GREENE  CO.— Catskill.— Ca/c  spar. 
Diamond  Hill. — Quartz  crystals. 

HERKIMER  CO. — Little  Falls. — Quartz  crystals,  heavy  spar,  cede  epctr,  anthradta. 
MiDDLEYiLLE. — Quartz  crystals  !  calc  spar,  brown  and  pearl  spar. 
Salisbury. — Quartz  crystals  1  blende,  galena,  iron  and  copper  pyrites. 
Staek. — Fibrous  celesllne,  gypsum, 

JEFFERSON  CO. — Alexandria. — Hornblende, /e/<fopar,  tourmaline. 

Antwerp. — Stirling  iron  mine«  specular  iron,  c€u:oxene  !  spathic  iron,  millerite,  (snlph. 
nickel,  in  capillary  crystals),  quartz  crystals,  pyrites ;  at  Oxoow,  calc  spar  I  porous  coral- 
loidal  heav^  spar ;  near  Vrooman's  lake,  calc  spar !  idocrase,  phlogopite  !  pyroxene, 
ephene,  pyntes,  copper  pyrites ;  alsofefdspar,  bog  iron  ore,  scapolite,  (num  of  Dayid  Eg^ 
gleson),  serpentine,  tourmaline  (yellow,  rare). 

High  Island,  (in  the  St  Lawrence). — Tourmaline. 

Pamella. — Agaric  mineral,  calc  tufa. 

Pillar  Point. — Massive  heavy  spar. 

Theresa. — Fluor  spar,  specular  iron  ore,  hornblende,  quartz  crystals,  serpentine,  (as- 
sociated with  the  specular  iron),  celestine ;  the  Muscolongue  lake  locality  oi  fluor  u  ex- 
hausted. 

Wateetown. — TVemolite,  agaric  mineral,  calc  tufit 

[This  county  adjoins  St  Lawrence  Co.,  and  the  localities  of  Rossie,  Hammood,  and 
GouTemeur,  near  Oxbow,  are  in  the  latter  county.] 
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LEWIS  00^  (Am.  J.  Sd  [2\  iz,  iSiX^DuNA^-^BbopoKfo  /  toMor 9pmr,pf9m 
itif ,  ffUbpar^  apadte,  tphene^  mica,  ^aittrlf  erftimU,  dnmy  quarts,  crytt  P3[ritot,  magiMtk 
pjrrites,  blue  calo  spar,  serpeatine,  nn»9datnU,  sirooo,  specular  iron  ore,  iroD  sand. 

Geiio. — Magnetic  %r<m  ore,  pjritea. 

LsYDEN. — CaU  tpar. 

LowviLLs — CaU  ipar,  fluor  spar,  pyriftes,  galena,  blende,  eale  tofik 

HAETiNBBuaoH.— Wad. 

MONROE  CO. — ^RocHssTSE. — P9arl  $par,  calc  wptix,  snowy  gypenm,  fluor,  ealeitiiie, 
galena,  blende. 

MONTGOMERY  CO.— Root.— Pearl  spar,  drmy  quartM,  bUnd^ 
Palatini. — Quarts  cfystaU,  dnisj  quarts. 

NEW  YORK  CO.— CoaLAKE's  Hook.— Apatite. 
EliNGSBEiDGB. — IVemolite,  pyroxene,  miea,  /ourmo/tiM,  pyrites,  mtQe. 
Haelem. — Epidote,  apophyllite,  stilbtte,  tourmaline,  TiTumite,  lamellar  fSildspar,  niea. 
New  YoaK. — Serpentine,  amianthue,  acCinolite,  talc,  pyrossene,  hydrous  anthqjhyUKe^ 
garnet,  staurotide,  molybdenite,  graphite. 

NIAGARA  CO.— Lbwiston.— JSjpsom  uUt 

Lockfoet. — Celestine^  cole  ttpar^  eeienite,  anhydrite, ^vor, pearl  epar,  blende, 

NiAOAEA  FALLfi. — Colc  epar,  fluor,  blende. 

ONEIDA  CO. — BooirviLLx. — Calc  tpar,  ttdndar  epar,  eoecoHte, 
CuiiTON. — Blende,  lenticular  argillaceoui  iron  ore. 

ONONDAGA  CO.— CAiOLLVB^—Selenite  aadjlbrome  gypeum, 
Manuus. — Gypeum  and  fluor. 
Steacubs — Serpentine,  oelestine. 

ORANGE  CO. — Coenwall. — Zircon^  chondrodite,  ktfmblende,  qnnel,  nuueiee  fiid- 
epar,  fibroue  epidote,  budsooite,  ilmenite,  eerpentine,  boltonite. 

Deee  Paee. — Crytt,  pyritee,  galena. 

MoNEOK. — Mica!  ttphenei  garnet,  colophonite,  «pu2b^  eAofM&^'<«,  allanite,  bodiol- 
site,  brown  spar,  boltonite,  tpinel,  hornblende,  talc,  tlmeiMie,  magnetic  pyritee,  common 
pyrites,  chromic  iron«  graphite. 

At  WiLKs  and  O'Neil  Mine  in  Monroe. — Arragonite. 

At  Two  Ponds  in  Monroe. — Pyroxene!  ehondrodite,  hornblende,  eeapoUtel  itrceit, 
ephene,  apatite. 

At  Gebenwood  Foenaok  in  Monroe. — Chondrodite,  pyroxene  I  mica,  hornblende,  epinel, 
eeapolite,  biotite  I  ilmenite. 

At  FoEBST  or  Dean. — Pyroxene,  epinel,  xircon,  scapolite,  hornblende,  boltonite. 

Town  of  Waewiok. — 

Waewick  Village. — Spinel,  eireon,  eerpentine  I  brown  tpar,  pyroxene  I  homblendt  t 
pteudomorphout  eteatite,  Jeldtpar  /  (Rock  Hill),  ilmenite,  elintontte,  tourmaline,  (R.  H.), 
rutile,  sphene,  molybdemte,  mispickel,  white  iron  pyritet,  common  pyrites,  yellow  iroa 
siiiter. 

Amttt. — Spinel,  garnet,  tcapolite,  hornblende,  idoerate,  epidoie  I  dintonite  I  magnHie 
iron  I  tourmaline,  warwickite,  apatite,  chondrodite,  ilmenite,  talc,  pyroxene  I  rutile,  tir- 
eon,  comtidum,  feldtpar,  sphene,  calc  spar,  serpentine,  schiller  spar.  (!) 

Edentillb. — Apatite,  chondrodite  I  hair  brown  hornblende  t  tremolite,  epinel,  tamnmo' 
line,  warwickite,  pyroxene,  tphene,  mica,  feldtpar,  mitpickd,  orpiment^  riaie,  ilmeniie, 
Bcorodite,  copper  pyrites. 

West  Point. — Feldtpar,  mica,  scapolite,  tphene,  hornblende. 

Caembl,  (Brown's  quarry). — Anthonhyllite,  schfller  spar,  (t)  orpiment,  mispickd. 

Cold  Speino. — Chabasite,  mica,  spnene. 

Pattbeson. —  White  pyroxene !  calc  tpar,  asbettut,  tremolite,  dolomite,  massiTe  pyritan 

Phillipstown. — Tremolite,  amianthut,  terpentine,  ephene,  diopeide,  green  eoecoHtep 
honblende,  tcapolite,  stiibite,  mica,  laumonite,  gurhofite,  calc  spar,  magnetie  iron, 
mic  iron. 

PuLLiFs  Ore  Bed. — Hyalite,  aetinolite,  mattive  pyritee, 

BENSSELAER  CO.— Hooaia— Nitrogen  springa. 
Lanbinobueoh.— Epsom  salt,  quarts  crystali,  irenpjfriiet, 
TaoT. — QuartM  cryitaU,  tfOR  pyritm,  mlmUt, 
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RICHMOND  (X).-— Bo88TiLL&--.Ligiute,er^i<.fi«rt<ML 
QuA&AimsnB. — AtbcMtua,  amiatUhut,  magnetite^  Momite,  gurkojUe,  bmoite, 
talc. 

ROCKLAND  CO.— Caldwell.— C\i/<?  tpar! 

Geassy  Point. — Serpentine,  actiooUte. 

Haveestbaw. — HomhUnde, 

Ladkntown. — Zircon,  red  copper  ore,  green  malachite. 

PmuKOMT. — Datbolite,  stilbite.  apopAiyllite,  atellite,  prehnite^  tfaooiMiiite,  eale  apar. 

Stont  Point. — Kerolite,  lamellar  hornblende,  asbestua. 

ST.  LAWRENCE  CO..  (Am.  J.  Scl  [2],  ix,  427).— Canton.— ifoMtve  pyritm^  emie 
ipar,  brown  tourmaline,  tphene,  terpentine^  talc,  renuelaerite^  pyroxene,  apeculftr  iron, 
oopper  pyrites. 

IlEKALB. — Hornblende^  heavy  8par,^K(»r,  tremolUe,  tourmaline,  blende,  graphite,  pj- 
roiene,  quartx  (Bpongy),  serpentine. 

Edwarob. — Brown  and  aiivery  mioa  I  aa^K^ite,  apatite,  ^fuartx  cryMtaU^  actinolite,  tr«- 
molite,  specular  iron,  serpentine. 

FowLEE. — Heavy  tpar,  quartz  eryttalt !  tpecular  iron,  blende,  galena,  tremolite,  dial- 
cedony,  bog  ore,  satm  spar,  (assoc.  with  serpentine),  iron  and  copper  pyritea,  actinolite, 
renttelaerite,  (near  Somenrille). 


(near  Somerville  in  serpentine),  quartz,  tpinel,  pyrites. 

Hammond. — Apatite  1 1  /tircon  !  (farm  of  Mr.  Hardy), /s/cfopar,  pargatite,  heavy  aper, 
pyrites,  purple  fluor. 

Hermon. — Quartz  cryttalt,  tpecular  iron,  tpathie  troyi,  pargasite,  pyroxene,  aerpoii- 
tine,  tourmaline. 

Maoomb. — Blende,  mica. 

MiNXBAL  Point,  Morristowa — Fluor,  blende,  galena,  phlogopite,  (Pope*s  MilL^),  heaTj 
apar. 

OoDENSBUROH. — Labradorite. 

PrrcAiKN. — Satin  spar,  associated  widi  serpentine. 

Potsdam. — Hornblende! — eight  miles  from  Potsdam  on  road  to  Pierrepont,/W^bpar, 
tourmaline,  black  mica,  hornblende. 

RossiE,  (Iron  Mines). — Heavy  spar,  spec^ilar  iron,  coralloidal  arragonite,  limonite, 
quartz,  pyrites. 

RossiE  Lead  Mine. — Calc  npar,  galena^  pyrites,  celettine,  copper  pyrites,  tpathie  iron  ! 
white  lead  ore,  anglesite,  (but  idl  are  obtained  with  great  difficulty,  as  tne  mines  are 
not  worked). 

Elsewhere  in  Rossie. — Calc  tpar,  heavy  spar,  quartz  crystals,  chondrodite,/<'/<2iipar  / 
pargatite !  apatite,  pyroxene,  mica,  fluor,  serpentine,  automolite,  pearl  spar,  gpraphite, 
serpentine,  zircon. 

RussFX. — Pargatite,  tpecular  iron,  quartz  (dodec),  serpentine,  rensselaerite. 

SARATOGA  CO. — Greenfield. —  ChrytoberyU  garnet,  tourmaline  !  mica,  feldtpar, 
apatite,  graphite,  arragonite,  (in  iron  mines). 

SCOHARIE  CO. — Ball's  Cave,  and  oUiers. — Calc  spar,  stalactites. 
Carlisle. — Fibrout  tulphate  of  baryta,  erytt.  and  fib.  carbonate  of  lime. 
ScoHARiB — Fibrous  celestine,  ttrontianite  !  cryst.  pyrites  ! 

S£INECA  CO. — Caxoga. — Nitrogen  tpringt. 

SULLIVAN  CO. — Wurtzboro'. — Galena,  blende,  pyritet,  copper  pyrites, 

ULSTER  CO. — Ellenville. — Galena,  blende,  copper  pyrites,  quartz. 
Marblctown — Pyrites. 

WARREN  CO.— Caldwell.— J/awiw/<?/<fapar. 
Coester. — Pyritet,  tourmaline,  rutile,  copper  pyrites. 
Diamond  Isle,  (Lake  George.)— (7a/c  tpar^  q%tartx  cryttalt. 
Glenn's  Falls. — Rhomb  apar. 
JoHNSBLUQ. — Fluor  !  zircon  I !  graphite,  terpentine,  pyritet. 
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WASHINGTON  CO.— Fokt  Aim^OraphiU. 
OmANYZLUb — Lamellar  pyroxene,  masaive  feldspar,  epidote. 

WAYNE  CO.— WoLOorr.— /Tiwry  apar, 

WESTCHESTER  CO.— Axruomr's  NoB^.^ApatHe,Tijnie9,ealcitel  in  Yerj  large 
tabular  crjstala,  grouped  and  sometimea  iocrusted  with  arusy  qoarta. 

Dayxnpobt's  Kick. — Serpentine,  ffaraet»  Fphene. 

Eabtchksteb* — Blende,  copper  and  iron  pyrites,  dolomite. 

HAsnifOS. — 7\retnolUe,  vhtte  pyroxene. 

Kiw  RocHELLE. — Serpentine,  brucite,  magnetite,  quarts,  mica,  tremolite,  garnet 

Peekbkill. — Mica,  feldspar,  hornblende,  stilbitc. 

Btx. — Serpentine,  chlorite,  black  tourmaline,  tremolite,  kerolite. 

81NO8INO. — Pyroxene,  tremolite,  iron  pyritee,  copper  pyrites,  beryl,  azurite,  g^^en 
malachite,  white  lead  ore,  pyromorphito,  aiigleaite,  vauquelmite,  galena^  native  siWer. 

West  Fakms. — Apatite,  tremolite,  garnet,  stilbite,  neuhindite,  chabazite,  epidote, 
qpbene. 

YoNKiBB. — Tremolite,  apatite,  calc  spar,  analcime,  pyritee,  tourmaline. 

Touktown. — Sillimanite,  monaiite,  magnetic  iroa 

NEW  JERSKY. 

Allentown,  (Monmouth  Co.) — Vivianite. 

Bblville. — Copper  mines. 

Bkboem. — CcJc  apar,  datholite,  thomaonite,  pectolite,  (called  stellite),  ono/ctiiM,  epiatil- 
hite,  apophyllite,  prehnite,  sphene,  stilbite,  natrolite,  heulandite,  laumonite,  chabazite, 
pyrites,  pseudomorphous  steatite  imitative  of  apophyllite. 

Brunswick. — Copper  mines ;  native  copper,  malachite,  mountain  leather, 

Dakyille,  (Jemmy  Jump  Ridge). — Graphite,  chondrodite,  augite,  mica. 

FiXMiNGTON. — Copper  minea. 

Frankfort. — Serpentine. 

Franklin  and  Hamburgh,  near  the  Franklin  furnace.— >Sf/>«n/?/  //  garnet  f  rhodonite  ! 
mllenUte  ! !  franktinile  !  !  red  zinc  ore/  dyaluitel  hornblende,  tremolite,  chondrodittt 
white  wcapolite,  black  tourmaline,  epidote,  pink  calc  apar^  mica,  actinolite,  augite,  sahlite, 
coccolite,  asbestus,  jeffersonite  (augite),  calamine,  graphite,  fluor,  beryl,  galena,  serpen- 
tine, honey-colored  sphene,  quartz,  chalcedony,  amethyst,  zircon,  molydenite,  vivianite, 
vavxite.    Also  algerite  in  gran,  limef^tone. 

Franklin  and  Warwick  Mts. — Pyrites. 

Oreenbrook. — Copper  mines. 

Grioostown. — Copper  mines. 

Hoboken. — Serpentine,  brucite  I  nemalite,  (or  fibrous  brucite),  magnetite. 

IxLETTowN. — \  ivianite. 

Lookwood. — Graphite,  chondrodite,  talc,  augite,  quartz,  green  apinel. 

MuLLiCA  Hill,  (Gloucester  Co.) —  Vivianite  lining  belemnites  and  other  fossils. 

Newton. — Spinel,  blue  and  white  corundum,  mica,  idocraee,  hornblende,  tourmaline, 
9eapolite,  rutile,  pyriten,  talc,  calc  spar,  heavy  spar,  paeudomorphoue  ateatite. 

Patterson. — batliolite. 

Schuyler's  Mines. — Green  malachite,  red  copper  ore,  native  copper,  ehrysoeolla. 

Son ERYiLUL- .Aei  copper  ore,  native  copper,  chryaocolla,  green  malachite,  iNtumeD* 
(two  miles  to  the  northeast). 

Sparta. — Chondrodite  I  apinel,  sapphire,  green  talc,  graphite,  epidote,  augite. 

Sdokasunny,  on  the  Moms  canaL — Brown  apatite  in  magnetic  pyrites. 

TtENTON* — Zircon,  amber,  lignite. 

Vermon. — Green  apinel,  chondrodite. 

Note. — From  Amity,  N.  Y.,  to  Andover,  N.  J.,  a  distance  of  about  thirty  milea,  the 
outcropping  limestone,  at  different  pomts,  affords  more  or  less  of  the  minerals  enumera- 
ted as  occurring  at  Franklin.    (See  GeoL  Rep.  on  N.  J.,  by  H.  D.  Rogers). 

PENNSYLVANIA. 

BERKS  CO.— At  Jones's  Mines,  near  Horgantown,^r«m  malehit$  !  oemrite,  ekrymh 
eoUa  /,  Oct  and  dodec  magnetic  iron,  iron  pyrites,  oopper  pyrites;— two  milea  to  the 
nortfa^urt, graphite,  spheoe ;  at  Steel's  Mine%  oetahithw  andmcacaomt  inm  0r«,  ooeooUle. 


6M  UVrWtMMMMT, 

BITOK^  COw-^Oppotite  New  Hofw,  fafwKwf ;  ncv  AttUboro^,  it  Vanandik's 
Umettoiie  qpairj,  Mokliie,  teApolHe,  ■phene,  grMo  ooooolifte,  gimphite,  gtma  miea. 

CARBON  CO.^At  Mauch  Chunk,  cryti.  inmp^rHn,  telfloHe. 

CHESTER  CO.— BiEimrGHAiL— Kerolite,  amethjit,  qnarti  crTit,  lerpentiiie. 
B.  BftADFoaa — Oo  Minorcua  Hill,  green,  blue  and  grar  kyanite^  apatite ;  oq  A.  Tay- 
lor*! fiurm,  ephene,  crytt  tmoky  quarts ;  on  the  farms  ot  B.  Joiiee»  E  Price,  H  Sharp- 
I,  and  8.  Entrikin,  ameth^ ;  near  Strode**  mill,  aabeetot,  magneeite,  marmolite. 


garnet ;  near  T.  Hoope*s  eaw  mill,  epidoU,  aaUtttu ;  on  Ortwrn'a  HUl,  apbeoe,  maofla- 
neaan  gamet»  wad,  tourmaline,  aetinolite^  anthophyllite,  fUdspar,  fetid  eudte ;  nearShe 
Black  Uone  Inu,  rutiie. 

W.  BaAoroaD.— Near  A.  Jaekaon*!  limeetone  quarrj,  green  kyaniU,  mtile,  acapblifea, 
iron  pyrites ;  near  Marshall  *s  mill,  chromic  iron,  serpentine ;  at  Pbor  House  limeatooa 
qnany,  (called  also  Baldwin's),  four  miles  north  of  Unionrille  and  six  west  of  Weat- 
eheeter,  ruUU  I  in  brilliant  adcular  cnrttals;  crjst  calc  spar,  cryst  dolmnUe,  soisite  in 
quarts,  talc  in  implanted  cnrstals  on  dolomite,  eheUtHiU  I  (in  nne  crjrstals  imphmted 
on  dolomite),  quarts  crystabw 

Chester  Sprinos.— 6^t^^«»/e,  m  an  iron  mine ;  near  CoTentryTine,  in  Chrisman's  lime- 
stone quarry,  auffite,  sphene,  graphite,  Kireon  I  in  iron  ore  about  half  a  mile  finotn  tba 
village  un  French  Creek. 

West  Goshen. — Amianthus,  asbestus,  precious  serpentine,  cellular  quarts,  jasper, 
chalcedony,  drusy  quarts,  chlorite,  marmolite,  dolomite,  cryst  ewb,  magnetia  !  chvmic 
ir<m  I  magnetic  tron  ;  near  Westchester  Water  Works,  soisite,  (rare,  not  found  now)L 

Kbim*s  laoii  Mine  near  Knauertown.^/*/ot/tfm,  pyroxene,  metaxiUy  mkaeeotu  tfoa 
crt^apUfmetl  actinolite,  yeliow  octahedral  pyritei,  copper  pyrites  in  tetrahedrons,  tfd 
parnsi  t  malachite,  hornblende  (var.  byssolite). 

KxinrxT  Township. — A^nolitel  (rare  on  Greggs's  &rm),  brown  tonrmaline,  brown 
mica,  tremolite,  scapolite,  arragonite ;  at  Pearoe's  paper  mill,  soisite,  epidote,  muutamt ; 
on  R.  Lambome's  urm,  chabasite  in  small  brownish  yellow  crystals,  (rare),  seolite ;  at 
Gause*8  comer,  epidote, 

Knaueetown. — North  of  Pughtown,  graphite,  sphene,  cryst  magnetic  iion ;  in  Chrie- 
mard's  Iron  Mine,  sircon. 

London  Qbote. — In  Jackson*8  limestone  quarry,  yellow  tourmaline  I  (rare),  fiK  tremo- 
lite ;  at  Pusey'A  quarry,  rutiie,  tremolite. 

New  Qarden  Township.— At  Nevin's  limestone  quarry,  brown  Umrmaline  I  scapcdite, 
brown  and  green  mica,  rutiie,  arragonite^  kaolin, 

NEWLiN.----See  Unionville,  below. 

East  Marlboro. — Kpidote,  and  nearly  white  tourmaline,  (rare). 

Oxford. — Iron  pyrites,  garoet«. 

NorriNGUAM. — At  Scott's  chrome  mine,  chromic  tron,  foliated  talc,  marmolite,  serper- 
tine,  chalcedony  ;  at  the  Magnesia  Quarry,  magnetite,  marmolite,  leelite,  serpentine. 

Parksburg,  (in  township  of  Sadsbury). — In  the  soil  for  seven  miles  alonff  the  valley, 
rutiie  I ;  northeast  of  the  village,  ametliyst,  tourmaline,  epidote,  (in  a  boulder). 

Penn. — Oamets,  figure  stone. 

Pennsbury  Townuhip. — On  Cephas  Cloud's  farm,  brown  gamete! ;  J.  Dilworth*8 
farm,  near  Pennsville,  mica!!  (in  six-sided  prisms  from  one  quarter  to  seven  inches 
across) ;  at  Harvey's  lime  quarry,  on  the  Brandy  wine,  chondrodite  ;  quarter  of  a  mile 
above  the  last,  at  Wm.  Burnett's  lime  quarry,  sphene,  diopside,  aufite,  cocoolite. 

Phbnixvillx. — In  Railroad  Tunnell,  pearl  spar  (exhausted),  dolomite,  yellow  blende, 
iron  pyrites ;  near  Kinsey's  mill,  pgrotnorphitCf  eerutite,  cryst  quarts,  galena,  anglesite; 
at  Chrisman's,  pyromorphite,  cerusite,  anglesite,  copper  pyrites,  heavy  spar. 

Unionville.— >One  and  a  half  miles  northeast,  on  Serpentine  Barrens,  corundum, ! 
Biassivc  and  cryst  (often  in  loose  crystals  and  also  in  albite,  the  loose  crystals 
mostly  covered  with  a  tliin  coating  of  steatite),  talc,  green  tourmaline  (with  dat  or 
pyramidal  terminations),  ligniform  asbestus,  yellow  beryl  (rare),  terpentine,  chromic 
tron,  quartz  crystals,  green  qucartz,  actinolite,  chlorite  in  cryst,  dialWe,  granular 
albite  (H=7),  adularia,  emerylite,  euphyllite,  unionite,  hematite,  chalcedony;  half  a 
mile  southwest  ^Q  I"*  Webb's  farm,  serpentine,  chromic  iron,  (mas.)  ;  two  and  a  half 
miles  southwest,  in  &.  Bailey's  lime  quarry,  fib.  tremolite,  mussite ;  two  miles  southwest, 
at  Pusey's  saw  mill,  Mireon  (cryst  small,  loose  in  the  soil,  rare),  rutiie;  one  mile  south, 
on  the  farm  of  Bailey  and  Brothers,  bright  yellow  and  nearly  white  tourmaline  I  (rarel 
albite  I  (inaccessible) ;  two  miles  esst,  near  Marlborough  meeting  house,  epidote  I  (rare  L 
serpentme,  acicular  black  tourmaline  in  white  quarts;  one  mile  west,  near  Logan^ 
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qiaynrf,  ftanotide^  kjraoite,  y^Oov  tcNmnaliiM,  (im) ;  at  SdwarcTt  Imie  qaurj  near 
uie  iMtk  pm^e  floor,  rutiU;  four  mQet  wast,  in  HmettcKie  quarriM  of  Weit  Jtarlbo- 
rowb,  near  Doe  Rirer  Village,  teapolite,  nitile,  tremoUte, 

W VTOHBmE.~Oiie  and  ahalf  mfl6iiorUi,laiicaiteriteinBeipeotiiie,  fimD,twoiiiilef 
west ;  one  and  ahalf  milenorthwett,  apitch-Uack  mineral  leseinbliDg  allaaite,  (or  tecbaff- 
\amkm\  BA  intiuiieecee  veiy  readflj ;  G  8'6. 

WiLuaTowNw— MagDeticiroD,  diroiiiic iron, actinolite. 

OOLUMBIA  CO.— At  Webb't  mine,  yellow  Uaode  in  cak  spar ;  near  Bloomboig 
oryat  magnetie  iroD. 

DAUPHIN  CX)w— Near  HonmientowD,  green  gamete,  oryet  rnnoky  qyartx,  erpL 
IbldqMur. 

Delaware  COw— AmoK.^Near  yOIaffe  Qreen,  mneihyit,  corundum,  emerylite, 
etaorotide,  mllimanite,  black  tourmaline,  pean  mica,  asbestus,  antbophylUte ;  near  Tjr- 
eoa't  Ifill,  garnet,  staurotide ;  at  head  of  Peter'sMill  Dam,  in  a  brook,  garnet  resembling 
Pjrope. 

BuMiMGHASL — ^At  Bullock^s  qiumT,  ciroon,  bncholxite,  fibrolite,  nacrite. 

Gburb. — Amethyit,  black  toumaline ;  in  Bark's  quarry,  heryl  1 1  black  tourmaline  1 1 
fMtpar  !  manganeeian  garnet,  cryst  pyrites ;  on  Chester  Creek,  at  Carter's,  molybdmUt, 
wudybdie  ochre,  copper  pyrites,  taurwudine,  kaolin  ;  at  Iittle*s  quarry,  brown  garnets, 
tourmaline ;  near  Henyrs  quarries,  amethyst  in  geodes. 

Chichistkb. — Near  Trainer's  Mill  Dam,  beryl,  tourmaline,  crjrst  feldspar,  kaolin ;  on 
W.  Eyre  s  farm,  tourmaline  !  t 

CoNcoaa — On  Green's  Creek,  yamete,  resembling  pyrope,  buehoUite,  mica  I  in  hexa- 
gooal  prisms,  beryl,  actinolite,  anthophyllite,  fibrolite,  ruttle  I  fai  capillazy  arystals  in  the 
cavities  of  cellular  rose  quarts. 

DAasY. — Eyanite,  zoisite,  (in  a  boulder) ;  near  Gibbon's,  garnets,  staurotide. 

Edokmoht. — 1  m.  R  of  Edsemont  Hall,  near  the  road,  rutile  in  quarts,  amethyst, 
azyd  of  manganese,  cryst  feldsiMr. 

liiiFKBviLLB.— ^ery//  in  granite ;  in  Judge  Leiper's  Quarries,  heryl,  tourmaline,  apch 
ate,  ffamet,  cryst  feldspar,  mica;  at  Morns^s  Ferry,  kyanite,  damourite,  eHHmanite, 
apaitte,  red  garnet,  mica ;  at  Hill's  Quarries,  chabazite,  stUbite,  zeolite,  epidote,  sphene, 
s&Hte,  calcite,  cr^st  p^tes ;  near  Leiper^s  Church,  on  the  edge  of  a  wood,  andalueite, 
apatite,  tourmahne,  mica,  gray  kyanite. 

Mabplx. — Tourmaline  /  ;  on  A.  Worrall's  fium,  andalueiie,  tourmaline ;  near  C.  Palm- 
ares Mills,  beryl,  tourmaline,  actinolite,  amethyst 

MiNzaAL  Mill. — Corundum  t  aeenturine  feldepar  (sunstone),  chatoyant  feldspar 
(moonstone),  actinolite,  green  coceolite,  green  fildapar  I  chromic  iron,  cryst  green  quarti» 
urruffinous  quarts,  asbestus,  hydrous  anthophyUite,  brown  garnet/  nutfnesite,  marmo- 
Ute,  broozite,  leelite,  chalcedony,  limonite,  laoradorite,  float  stone,  red  garnet,  beryl, 
serpentine. 

PaoviDKNOE. — At  Blue  Hill,  serpentine,  cryst  ^^een  quartz  in  green  talo^  asbestus, 
tak,  anthophyllite,  actinolite,  hydrous  antho^ylUte;  on  M.  Hunter's  fiurm,  amethyetl 
(one  finely  colored  crystal  found  weighing  over  7  lbs.),  andalueite. 

Radvxr. — Garnets,  marmolite,  deweylite,  serpentine,  chromic  iron,  asbestus,  magne- 
site. 

SraiNGFiiLD. — Andalueite;  on  Abby  Worrall's  fiurm,  tourmaline,  beryl,  ilmenitef, 
garnets;  on  Fell's  Laurel  Hill,  beryl,  garnet;  near  Beattie's  MOl,  staurotide,  apatite; 
near  Lewis's  Paper  Mill,  tourmaline,  mica. 

HUNTINGTON  CO.— Near  Frankstown,  in  the  bed  of  a  stream,  and  on  the  aide  of  a 
hill,,/ffrroiw  celeetine,  atnmdant 

LANCASTER  CO.— Near  Texas,  in  the  south  part  of  the  county,  at  Wood's  Ofarame 
Mine,  emerald  nickel,  pennite,  kammererite,  baltimorite,  williameite,  chromic  iron,  marmo- 
lite, picrolite,  dolomite,  cryst  magnesite,  calcite,  serpcmtine ;  at  Low's  Ifine,  lancasterite, 
mtrAite !  magneaite,  chromic  iron,  tale,  emerald  nickel,  serpentine,  baltimorite;  on  M. 
'Boioe's  farm, »,  of  the  yillagein  the  soil,  cryaL  puritee  I  antho^yllite,  marmolite,  maff- 
nesite ;  near  the  Bock  Spring,  dialoedony,  camebaii,  moss  wate,  green  toomalineni 
talc,  titanic  iron,  cryst  magiwtio  iron  in  efalorita;  alRoyBold?  Uie^  eakiteb  te(s^  pkro- 
lite. 

LnTLX  BaitAa^—Anihapkyttiie. 
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LEBANON  00.— ^ToENWALL.— />n/M/  in  eabo-octaliedraM,  brinimt  ttoel 

LEHIGH  CO.— Near  Bcthkhcm  and  equally  near  Coopentown,  tiectrie  emtamm$I 
CTjtL  quarU,  malachite,  pyroluaite,  wad ;  near  Allentown,  magnetie  iron,  pipa  irao  ere. 

MONROE  CO.— In  Cherry  Valley,  cak  spar,  chalcedony,  cryst  qnarti;  in  rbeoooe 
Valley,  near  Judg^  MerrineV,  cryst  quartz. 

MONTGOMERY  CO.— At  Perkiomen  Copper  Mine,  azurite,  Uende,  gmlaoA, /iyr»- 
nwrpMiUf  ceruniu,  molybdaU  of  lead^  anpUsite,  heavy  upatt  ^lamim!,  eoppor  pyntea^ 
preen  malachite,  chrysocoUa ;  ut  the  Lead  Mine,  cryst  quartz,  galena,  anglesite. 


ate,  molybdate  of  lead,  calamine,  blende,  green  malachite,  pyromorphite ;  at  Heoder- 
•oa*a  Biarble  Quarry,  cale  tpar ;  about  1  mile  N.  of  Henderson's,  in  the  bank  of  nfl- 
road.  cryst  quartz  in  geodes ;  at  Spring  Mills,  cacozene,  lopidokrokite,  spathic  iron ;  near 
the  Gulf  Mills,  limonite^  garnets,  chromic  iron. 

NORTHUMBERLAND  CO.— Opposite  Sdirn's  grove,  electric  calamine. 

NORTHAMPTON  CO.— Near  Easton,  zircon  I!  (exhausted),  nephrite,  coccolite,  tn- 
molite,  calamite,  pyroxene,  sahlite,  limonite,  magnetic  iron,  piu^le  calc  spar. 

PHILADELPHIA  CO.— On  the  Schuylkill,  near  foot  of  inclined  plane,  lamnoniU, 
ganet,  tourmaline,  mica, 

Cnirirr  Hilu — Jftca,  ierpentine,  doiomite,  awbegtua,  nephrite,  tale,  totinita/ifif,  aphene^ 
apatite,  tremolite. 

GiEMAirrowir. — Mica,  apatite,  feldspar,  beryl,  garnet 

BAirxs  or  Wiasauicoon. — Actinolite,  garnet,  staurotide. 

FEAjrurcaa — Garnet,  staurotide,  iron  {)yrite8. 

OowoniKOCKN.— Staurotide,  garnet,  argillaceous  iron  ore;  near  Manyunk  Tmmell,  ttil- 
bite,  chabazite,  (rare  in  small  brownish-yellow  crystals). 

YORK  CO. — Calc  spar  (transparent),  erysL  tmoky  quartz,  crytL  pyritea ;  in  Slate 
Quarries  near  the  Susquchaonah,  tcavelliic. 

DELAWARE 

NEWCASTLE  CO.— Brandywine  Springs,  bueholzite,  fbroliU  abundant,  aaUite, 
pyroxene. 

Dixon's  Feldspar  Quarries,  6  miles  N.  W.  of  Wilmington,  (these  quarries  have  not 
been  worked  for  many  years,  hut  a  company  has  lately  taken  them  for  the  manufieictoiy 
of  porcelain),  adularia^  albitc,  beryl,  mica,  Icclite,  apatitCf  cinnamon  stone  I !  (both  gran- 
ular like  that  from  Ceylon,  and  crystallized,  rare),  magnesitc,  serpentine,  asbcstus,  black 
Untrmaline  !  (rare),  indicolite !  (rare),  spbene  in  pyroxene,  kyanite. 

Dupont's  Powder  Mills,  **  hypersthene." 

Eastbum's  Lime:^tone  Quarriei*,  near  the  Pennsylvania  line,  tremolite^  bromite. 

QuARR^-v'iLLE. — Gamot,  spodumcne,  fibrolite,  sillimanite. 

Near  Newark  on  the  railroad,  sphffrofiidcrite  on  drusy  quartz,  jasper,  (ferruginous  opal), 
cryst  spathic  iron  in  the  cavities  of  cellular  quartz. 

Wilmington. — In  Christiana  quarries,  metalloiJal  dicdlage. 

Kennett  tunipike,  near  Ccntreville,  kyanite  and  garnet. 

KENT  CO.— Near  Middletown,  in  Wm.  Polk's  marl  pits,  vivianite  !  / 
On  Chesapeake  and  Delaware  Canal,  retinasphalt,  iron  pyrites,  ambi'r. 

SUSSEX  CO.— Near  Cape  Henlopen,  vivianite. 

MARYLAND. 

BALTiMoa>:,  (Jones's  Falls,  If  miles  from  B). — Chabazite  (liaydenite),  heulandite 
(beaumontite  of  Levy),  pyrites,  lenticular  carbonate  of  iron,  micaf  stilbitc. 

Sixteen  miles  from  Baltimore,  on  the  Gunpowder. — Graphite, 

Twenty-three  mOes  from  R,  on  the  Gunpowder. — Talc. 

Twen^-five  miles  from  R,  on  the  Gunpowder. — Magnetie  irw^^  ephene,  pycnite. 

Eight  to  ten  miles  north  of  B. — Brown  hematite. 

Eight  to  twenty  miles  north  of  B.,  in  limestone. — Tremolite,  augite,  pyrites^  brown  and 
yellow  tourmaline. 
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FttkMn  mil68  north  of  BL— A^-Mm  dkrfewfofiy  in  grunikr  Umefiooe. 

Eighteen  milet  north  of  B.,  at  Soott^s  Milky— ifcyMfte  tron,  kjanite. 

Aua  BxLLBr^Ckrcmie  iroi^  atbmtut,  trmnoiU$t  tde^  bomUeodo,  aerpentinet  cfaaloo- 
dQBnr>  meersdiaiim,  baltimorite. 

Qm  Sabu,  near  Magothy  R. — ^Amber,  p7iitfl8»  alnm  akte. 

QiToofni  Mm. — Yymafm  copper,  carbonate  of  copper. 

Oboo.  Co.,  north  part — Cknmie  Wtm  in  8erpeotin& 

OoonowK,  Harford  Co— Olive-colored  tovnna/tiM^  dUilUgi,  tak  of  green,  Una,  and 
foee  oolcra,  iigmform  atbethit,  ckrcmie  iron,  terpeniima. 

Due  CasxKd — Jiaffnetieironl  chlorite  date. 

JjBEmTr^^Speeuiar  iron. 

Mjudow  Mt. — QuartM  ervtUila, 

MonTOOMsaT  Ca — Oxya  of  mamgimMt, 

Six  miles  north  of  the  Potomac---Ohromic  iron,  in  aerpentine,  dolomite. 

NxwicAEKXT,  (between  Newmarket  and  Tanejtown,  east  of  the  Monocacey). — Oopptif 
pimtee,  copper  pyriteM,  nutUiehite, 

"  SoLDOia'  Dkuobt." — Serpentine  (kerolite  t),  sraj  antimon j. 

SmmsR  AMD  W0BCE8TEE  CoBn  nwth  part — Bog  iron  ort^  wnaniU, 

St.  Maet's  Rivxb. — Offpmm  1  in  day. 

VIRGnnA  AND  DISTRICT  OF  COLUMBIA. 

AxjUDCABLS  Co.,  a  little  west  of  the  Qreen  Vi^.-^SteatHe,  graphiU, 

AxBXEgt  Co.,  along  the  west  base  of  BuflEdo  ridge.— Cbjvper  orei,  etc. 

BoomiGHAM  Co,  Willis's  Mt — Kyanite,  toumuuine,  aetinoliUf  (Gold  region),  goUL 
htmjf  9par  /  in  ^e  implanted  crystalliaationa,  brown,  white^  or  colorless,  aurifiroiu 
pgfUM, 

CuLPima  Co.,  on  Ranidan  river. — Gkdd,  pyrites. 

Feanklin  Ca—Orayian  steatite. 

Faoquiee  Co.,  Bamet's  MiUa. — Aabestus ;  gold  mines. 

PBnm  Copper  Mines. — Gopperpyritu,  etc 

Oboegitown,  D.  C. — Rotiie, 

OoocuLAND  Ca — Qold  mines,. (Moss  and  Buddy's). 

LounoN  Co.— 7*aMar  guarit,  wraae,  pyriUt,  tate,  ehloriU,  Boapttom,  asbestos,  eAro- 
mte  tron,  aetinolite^  qmarU  cryttati, 

Louisa  Co.,  Walton  gold  mine. — CMd,  pyritet,  copper  pyrites,  aigentiferoas  galentv 
spathio  nron,  Mnngr  anglesite. 

Oeahob  Co.,  western  part.  Blue  Ridge. — Specular  iron ;  gold  at  the  Orange  Grova 
and  Greenwood  gold  mines. 

RooKBEioGB  Co,,  three  miles  soathwest  of  Lexington^ — ^Heavy  spar. 

Sbkvaiidoab  Cos  near  WoodstociL — ^Fluorspar. 

Mt.  Alto,  Blue  Ridge. — ^Aigillaceoos  iron  ore. 

SroTBTLTANiA  Co.,  two  milcs  northeast  of  Chancellonrille. — KycmiU ;  gold  mines. 

Wrm  Co.,  (Austin's  mine8)y — White  lead  ore,  minium,  plumiie  ockre,  Uende,  eUe- 
trie  calamine,  galena, 

SxAjroED  Co.,  eight  or  ten  milea  from  Falmouth. — ^Blicaoeooa  iron,  gold,  sQyer,  galenat 
▼ivianite. 

WAaamoTOir  Co.,  eighteen  miles  from  Abingdon.— JBocib  mU  with  gj/pemn, 

Whe's  cave  and  other  caves  in  Viiginia. — vale  epar  and  etalactiiM, 

KxvAWHA^— Petrolemn,  brine  springs. 

SBXPAED0TOWN. — HvOT  BjpK, 

Oa  the  FKrtomac,  twenty-five  miles  north  of  Washington  CSty.— JVa<nw  mdphmr  in 
grsy  compact  limestone. 

Nom. — ^Tbe  minerals  nsnally  associated  with  the  gold  are,  arsenieal  iron,  iron  and 
copper  jprfrites,  carbonate  of  copper,  blende,  galena,  phosphate  of  lead  in  crystals,  per- 
dacjd  Of  non,  magnetic  iron,  moo,  and  raraly  oxyd  of  tin  and  bismoth,  mninadta^  plft- 
toBom. 
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KORTH  GAROLIKA. 


AfHs  Co — ^lliladiite,  copper  ppiim  iihaadnt 

BmooMBE  Oa — Nitrop^  from  »  waim  tpriog,  hhis  tonmimm  I  miwiri  aad  ctj^ 

murjfliUt  ffarneij  chramte  iron,  hetm^  ^^^/mor  9par,  nitile^  trw^  trm^  oaiyd  «f 

nan.    11^  liroan  reported  from  this  ooimty,  is  in  what  it  now  He&dtnoa  Cob 

Bcmu  Ga^&a2c(  moDAzite,  zircoii»  beryX  eoriMiAMi,  gwnHl  wghmm^grmpkUti  i 


Cabamiab  Oo. — OM;  Also  in  linoolii,  Rutherford,  and  Meckleiibiiii^ 
phttte  of  copper,  malachite. 

Caldwsll  Co. — Chromic  iron. 

Chatham  Ca — Mineral  coal,  pTritet. 

CHmoKXB  Ca — /tom  am,  fpAa^goUnOt  corondnm,  mtile. 

Dayuwoic  Co.,  (Sling's  mine). — Lamdlar  native  Hlver,  earbcnaU  &f  Imdf 
pkUe  I  galena,  blende,  malachite,  black  copper,  ox^d  of  tin  and  mangaOMa ;  ai  Oavrnd 
Hill,  fiTc  miles  frxHn  King's  mine,  gold,  copper  orea. 

Gaston  Ca — Iron  ore^ 

HniDBasoN  Co,^ZirconI 

Lincoln  Ca,  near  Crowder's  mountaia — Gold,  iron  oreM,  UumlUe,  kytmUe, 
graphite. 

MoDowKLL  Ca — Platinmn,  brookite,  monazite,  corundum  in  small  crystals,  red  and 
white,  and  some  subtransparent,  nrcan$  in  beaotifnl  small  ciystala,j)|fn>pi^  b«ryl«  apfcie, 
ratile,  itacolumite  or  elastic  sandstone,  iroo  ores. 

JIaoon  Co.— Chromic  iron. 

RomEaroaD  Oo,^  Odd,  ffraphiu,  platinum,  bistnothic  gold,  diamond,  toc]Baa,|»iiiirfs 
imorphoui  auartt,  corundum  in  small  crystals,  epidote,  pyrcpe,  quarU  cryitaU^  itaeohi- 
mite ;  on  tne  road  to  Cooper's  sap,  kyanite. 

Stokxs  and  Scrkxt  Coe. — Iron  ores,  graphite. 

Yancxt  Ca— /rofi  ores,  amianthus,  chromic  iron. 

SOUTH  CAROLINA. 

Abbitillb  Dibt. — Gold,  galena,  phosphate  of  lead,  amethyst,  garnet 

Anderson  Dist. — Galena. 

Ohahlkston. — Selenite. 

Cheowks  Valuet. — Galena,  tourmaline,  gold. 

Chesterfield  Dist. — Gold,  (Brewer's  mine),  talc,  chlorite,  pyrophyllite,  pyrites,  na- 
tive  bismuth,  carbonate  of  bismuth,  red  and  yellow  ochre,  whetstone. 

Darunoton. — Kaolin. 

Greenyille  Dist. — Galena,  phosphate  of  lead,  kaolin,  chalcedony  in  burhstone,  bsryl, 
plumbago,  epidote,  tourmaline. 

Kershaw  Dist. — Rutile. 

Lancaster  Dist. — Gold,  (Hale's  mine),  talc,  chlorite,  kyanite,  elastic  sandsiooe,  py- 
rites ;  gold  also  at  Blackman's  mine,  Massey's  mine,  Ezell's  mine. 

Pdtdleton. — Actinolite,  galena,  kaolin,  tourmaline. 

Picken's  Di8T.^jk>ld,  manganese  ores,  kaolin. 

Richland. — Chiastolite,  novaculite. 

Spartanburg  Dist. — Magnetic  iron  ore,  chalcedony,  Kematite  ;  at  the  Cowpeos,  htmtm 
hematite,  graphite,  limestone,  copperas. 

Sumter  Dist. — Agate. 

Union  Dist. — Fairforest  gold  mines,  pyrites,  copper  pyrites. 

York. — Limestones,  whetstones,  withcrite,  heavy  spar. 

GEORGIA 

Bdrkx  and  ScaivKN  Cos. — ^Hyalite. 

Habersham  Ca — Gold,  iron  and  copper  pyrites,  galena,  hornblende,  garnet,  qnarti, 
kaolin,  soapstooe,  chlorite,  rutile,  iron  ores»  galena,  tourmaline,  staurotide,  lirooiL 
Hall  Co. — Oold,  quartz,  kaolin,  diamond. 
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Haitoogk  Oor-^Ante,  dialoedoii^. 

LoxFinr  CkK^Gmd,  quarts  crytmB, 

BjLKnr  Ca — Gold,  copper  pyrUti, 

WAsanraiov  Go,  dmt  SMmdBwrflle.— WwmUiU^  pf  cptU. 

ALABAMA. 

CsMTExmu.— ii^oft  arti,  marble,  ksavy  tpar,  cotl,  cobalt 
ToBOALOoaA  Ca — C^xii^  galena. 

FLORIDA. 

Near  Tamfa  Bat. — Limestone,  ralphiir  ipriDgs,  chaloedony,  cameliaii,  agate,  iDici- 
flad  ahelli  and  ooralfl. 

OHIO. 

BADiBaiDGK,  (Copperaa  Mt,  a  few  milee  eart  of  B).— Gale  spar,  beayj  spar,  irai  pj- 
ritaa,  eopperaa,  alum. 
OAVtUELa — GypiumI 
Dock  CaiEK,  Monroe  Oo^— Petroleum. 
LmnFooL. — Petroleum. 

Maeutta. — Argillaoeous  iron  ore ;  iron  ore  abundant  also  in  Scioto  and  Lawrence  Oon 
PoLAVD. — Oypnan  1 

ARBANBA8. 

OuACHirA  SFftiNGB. — QuoTtM  f  wbetetones. 

lCAG!rR  Cots. — Brookitel  9ehorlomitefd€BoliU,  magnetic  Iron,  quarts,  green  ooooo* 
lite^  garnet,  apatite. 

MICmGAN. 

KswmrAW  PoniT^460  i(y  to  41^  29'  N,  87®  55'  to  89®  80'  W.) 

Laks  Supseiob  Mnrnto  Rbgion. — Native  eopj^erl  eilveri  copper  pyritei,  bom  ail- 
ver^graj  copper,  manganese  ores,  epidote, preAniU,  datkolite,  (uurge  Tein  on  W.  point 
of  Eagle  harbor),  heufamdite,  Mhite^  lawnxmitef  analeime,  chabasite,  mesotype,  apo- 
phrlUte,  wUloitonUe,  eale  tpatt  quarts ;  at  Copper  harbor,  black  ogyd  of  cupper,  chiyao- 
eoUa;  galena  and  si^phuret  of  copper  on  Chocolate  riTer;  copper  pyrites  and  nathre 
cooper  at  Presqu'  Iide. 

Isle  Botal,  (north  side  of  Lake  Superior,  48®  N^  89®  W.) — Native  copper,  epidote^ 
hannotome,  datholite,  wollastonite,  peetolite,  chlorastrolite. 

Near  the  Ontonagon,  native  copper,  (one  mass  uncorered  measuring  by  estimate  1200 
cobio  feet,  and  250  tons  by  weignt). 

HiUNoia 

Oallatdt  Co.,  on  a  brandi  of  Grand  Pierre  Creek,  16  to  80  wilias  from  Sbawnettown, 
down  the  Ohio,  and  from  8  to  8  miles  from  this  riTer. —  Violet  JIuor  epar  I  h&krj  spar, 
galsBE,  blende,  brown  iron  on. 

In  NoanBav  luoroxi,  townships  27,  28,  29,  serenl  important  aiines  of  gaUma, 

Popi  Qo, — ^Fyromorphita 

INDL^A 

Ijmistoms  Catxbns.— i^Mom  eaU  ;  in  most  of  the  S.  W.  oountiea|jfrttei^  mhoheU  ef 
iron,  9nd  feather  almn  ;  on  Sqgar  Cnek,  pyrites  and  m(pJfceft  tf  igim  ;  id  trmimt  of 
Fbyd  Co.,  near  the  Ohio,^igpfMM;  at  the  top  of  the  Um  limsatoei  iTtminn,  kvwi 
epar,  cale  epar. 


MO  iCPPLBiuurT. 


WISCONSIN. 

At  MnmuL  Ponrr  and  abewbere,  coracr  and  laad  am  abnndaBti  prinoipanj 
and  carbooata  of  copper  and  gideoa.  IjMopyriUt,  etqnUary  pfrUm^  Wmdir,  wkiU  imd 
tff^  laadhiDite,  eo^oauiM,  anglnite,  ktw^  tpmr,  and  cale  spar ;  oitaa  in  \d^^iij  iotaraitiBg 
forma. 

Saioi  Co. — Specolar  iron  1  maladufta,  cc^per  pjritaiL 

IfomntBAL  UnrxE  PonTAo& — Galena  in  gneiaMid  granitai 

Lao  du  Flambeau  R — Gkunet^  kjanite. 

Bio  Bull  Falls,  (near),  bog  iron. 

L»T  Hahd  R,  near  small  tributarj. — ^Malacfaite,  copper  slanoe,  native  copper,  nd 
copper  ore,  eartby  maladbtte,  epidote,  chlorite  t  quarts  crystab. 

IOWA. 

Du  BuQUi  LsAD  Mnm,  and  elsewhere.— 6Wma  /  caU  tpiir  blark  mrjd  nf  man(pinaaa , 
at  Swings  and  Sherard's  diggings,  ealamintl;  at  Des  Moinea,  quarts  erjralala  ;  Maho- 
qnata  R.,  brown  iron  ors. 

Ckoar  Ritxe,  a  branch  of  the  Des  Hoine& — SeUnUg  in  crystala,  in  the  bitmnJiiODB 
ahale  of  the  coal  measores;  also  elsewhere  on  the  Des  Moines,  tfypsum  abandant;  aiyil- 
laoeoos  iron  ore,  spftthic  iron ;  copperas  in  aystak  on  the  Des  Homea^  abore  the  aioiith 
of  Saap  and  elsewhere,  ironpyrttet,  Uende. 

MISSOURI 

JinmaoN  Co.,  at  Valle's  Diggings. — Calamine,  ffoUna,  while  lead  are,  anfllnafa, 
pjritons  copper,  blue  and  green  malawiite,  carbonate  of  baryta. 

Mors  A  BuETON. — Oalena,  white  lead  ore,  angleeite,  heae^  epar,  cale  spar. 

Dasp  DioGDfGS. — Carbonate  of  copper,  white  lead  ore  in  crystals,  and  manganeae  era. 

Mora  La  Mom. — Otdena  I  malacJute,  earihy  cobalt  and  nickel,  hog  manganciao,  aol- 
phuret  of  iron  and  nickel,  white  lead  ore  in  crystals,  boracite,  caledonite,  plumbu-reaimtfl^ 
wolfraoL 

Pkeet's  Diggings,  and  elsewhere. — Gkdena,  eta 

Forty  miles  west  of  the  Mississippi  and  ninety  south  of  St  Louis,  the  iron  monntaina^ 
specular  iron,  brown  hematite. 

KENTUCKY. 

Mammoth  Cave. — Oypaum  in  imitative  forms,  stalactites,  nitre,  epsom  salt 
Near  the  line  between  LiyiDgston  and  Union  Cos.,  galena,  copper  pyrites. 

TENNESSEE. 

Beowh's  Crxkk. — Galena,  blende,  heavy  spar,  celestine. 

CAaraa  Co.,  foot  of  Roan  Mt — Bahlite,  magnetic  iron. 

Claiborne  Co. — Calandney  galena,  electric  calamine,  chlorite,  steatite,  and  magnetic 
iron. 

Cocke  Co.,  near  Brush  Creek. — Cacozene,  kraurite,  iron  sinter,  stilpnosiderite,  browa 
hematite. 

Davidson  Co. — Selenite,  with  granular  and  snowy  gypeum,  or  alabaster,  crystaUiaed 
and  compact  anhydrite,  fluor  in  crystals  ?  ealc  epar  in  crystals.  Near  Nashvflle,  Uoe 
eeleatine,  (crystallixed,  fibrous  and  radiated),  with  heavy  epar  in  limestone.  Hayabovo, 
galena,  blende,  with  heavy  spar  as  the  gangue  of  the  ore. 

Dickson  Co. — Manganite. 

JarrEBsoN  Co. — Calamine,  galena,  fetid  heavy  spar. 

Knox  Co. — Manganesian  limestone. 

Mauet  Co. — Wavellite  in  Umestone. 

MoaoAv  Co — ^Epsom  salt,  nitrate  of  lime. 

BoAN  Co.,  eastern  declifi^  of  Cumberlands  Mta«— Wavellite  in  limestone. 

Sevken  Co.,  in  cavema— fipsom  salt,  soda  alum,  saltpeter,  nitrate  of  lime. 

Smith  Co^— Fluor. 
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Wbiti  Oa»  Bputk,  alxrat  the  CSdf  Killa^s  CMk.— A  roIM  ftvgHMnt  of  mlpbiiret 
of  rilvor,  fiuor,  liquid  bitiimeo. 
Stone  Cbkbe,  near  Mr.  HoUaad'i. — Iron  ore,  blade  cxjd  of  manganeM. 
8m<»t  Mt.,  on  deeliTil7.p— HomUflDde,  garnet^  etanroiide. 

MINESOTA. 

Iforth  9hor4  of  Lake  A^Mfiofy— Range  of  hilli,  mnmng  neari j  Nortbcaat  and  Sontb- 
▼eat,  extending  from  Fond  du  Lac  Soperienre  to  the  Kamaniitiqueia  riyer  in  Upper 
Canada. — SeoleeUe^  apoph^Ue,  pnhniU,  iUlbit«t  lanmoniU,  heulafuHUt  ehaboMite  f,  hoT' 
maiomef  thomsonite,  Jiuor  ipar,  ndphate  of  barytea,  tovrmo/tiM,  epidote,  bomblendo, 
cakareooB  spar,  quartg  cryttala,  iron  pyrites,  magnetic  iron  ore,  iteatite,  blende,  black 
osyd  of  coppor,  malachite,  natire  ooppor,  copper  p]rritei,  amethyttine  qoarti,  feirqgi- 
nom  qnarta,  ehaleedtmM^  eamelian,  t^aie,  drmy  quarta,  hjralite  I,  fibroua  quarta,  JMpor, 
praie,  (in  the  debris  of  the  lake  Bbore),  dogtooth  spar,  augite,  natire  nlver,  spodumenet, 
avMnite  t  of  cobalt»  ddorite. 

Kcma  RiYXR  Teap  kaitok. — ^Epidote,  nail-head  calc  spar,  amethystine  quarts,  calea- 
reoos  spar,  undetermined  seolites. 

BnixwATKB. — Blende. 

Falls  or  thk  St.  Oeodl — Green  carbonate  of  copper,  native  copper,  epidote,  nail- 
head  spar. 

RAnrr  Lakk. — ActinoUte,  tremolite^  fibrous  bomUende,  garnet,  nron  pyrites,  mag- 
netic oadde  of  iron,  steatite. 

CALIFORNIA. 

Along  the  Sierra  Nevada,  ffold,  platmum,  diamond!  siroon,  magnetic  iron ;  near  bay 
of  San  Fnmdsco,  actinolite,  tak,  serpentine,  juper,  salt,  gypsum,  (Island  in  the  Oa- 
quines  Straits) ;  ridges  of  Sierra  Axul,  south  of  San  Jos6,  eimUbar. 

CANADA. 

CANADA   EAST. 

Bat  St.  Paul. — Ilmmitt  /,  |patite. 

BoLTONd — Chromic  iron,  magnetiU,  serpentine,  piorolite,  steatite,  bitter  spar,  wad. 

BaoMK. — ^Magnetic  iron,  copper  pyrites,  ipkene,  umenite,  phylUte,  sodalite,  canerinita^ 

Obaicblt. — ^Analdme,  chaba&te  and  calcite  in  trachyte. 

LnrBUfESS. — Variegated  copper, 

MoifTKKAL^ — Calcite^  augite,  sphene. 

FOlton. — Chromic  iron,  steatite,  serpentine,  omtoiiMML 


8BXKBmooK& — Jasper,  epidote,  copper  pyrites^  gold. 

St.  Akmand^ — Specular  tron,  epidote. 

St.  Feah^is  Bbauoe. — SeroetUine,  soapstone,  magnetic  iron,  ilmeoite,  heavy  spar, 
chromic  iron,  wad,  rutile,  goidl 

Stuklet.— -Serpentine,  verd  aniigw  I  schiller  spar. 

Sotton. — Maanetic  iron  in  fine  crystals,  specular  iron,  rutile,  dolomite,  meignetiU, 
chromifonous  talc,  bitter  spar,  steatitOi 

Teimo. — Wad,  arragonite. 

Urok^— Copper  pyrites,  malachite,  cakite. 

CANADA  WEST. 

BATHCEST.^Heavy  spar,  black  tourmaline,  perthite,  perieterite  I  bgtomnite. 
Bdeoess. — Pyroxene,  albite,  mica,  sapphire,  sphene,  copper  pyrites,  apatite,  black  api» 
nd  I  spodumene,  ^in  a  boulder^ 
Bttowh. — Colette  I  bytownite,  chondrodite  and  spinel,  in  boddars. 
CLABiHixnr.— iUbenMt  / 
DALBOoai&-*Honb]cDda,  dolomita. 
DaoiaiONn. — Labradoriit, 
Eununr.— Pyroome,  qdMM^  tUdspar. 
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OBKwyiLLx. — Tahular  tpar  I  tphsne,  idocTMe,  caJcite,  pyrooMBt,  iXHtm  t  <tfww,^wyJli<>fc 
Hull.— JTim^tfte  trow,  gvnet,  gimphite. 

JjjMAMM.'-'RcqikkilUte,  eerpentixM,  aftbMtoi^  hydrooi  anthoiiliyllMa  t 
Madool — ^Magnetic  iroo. 
Maemora. — Magnetic  iron,  chalcolite,  ffomH, 

Lac  DX8  Chati. — Island  Portage,  luriwn  tourmaline  I  in  quartz,  pyrito,  caldte. 
OftAND  Calumr  liLAjra.— A|Mtite,  phlogopiut  fwrwMmi,  apbane,  iifecr—>//  Mr- 
pwtiiie,  tremolite,  acapolite,  brown  ana  black  tonnuJine,  pyriteiL 

CommianoN.-^Before  Gaemzl,  near  bottom  of  page  Ml,  insert  PUTNAM  OO.  Hm 
name  of  the  Oounty  haying  been  omitted  by  miatake,  this  and  the  IbUowii^  placaa  ap- 
pear thereibre  to  bie  in  Onuige  Ca--Add  also  to  the  kicalitiea  in  this  Coonty :— in  Pirr- 
NAic  yalley,  apatite,  lircon,  aphene ;  at  Cabmkl,  oLondrodite;  at  PmmFaiofm,  ^rennl- 
coliteT 


11.  ON  THE  DRAWING  OF  FIGURES  OF  CRYSTALS.* 


1.  The  first  principle  to  be  kept  in  mind  in  drawing  a  figure  of  a  crystal,  is 

edaei  which  are  parallel  in  the  cryetai  should  he  repreeenteain  the  figure  atparaiUL 
Fignrea  projected  with  this  principle  in  Tiew,  thongn  without  mathenaatical  accnraej, 
wm  be  yaluabie  to  the  scienc&  Yet  a  knowledge  of  mathematical  afystaUograpliy, 
greatly  £M»litate8  the  applicatioQ  of  this  prmdi^e. 

Jn  the  projection  ot  crystals,  the  eye  is  supposed  to  be  at  an  infinite  distanee, 
80  that  the  rays  of  li^ht  fall  firom  it  on  the  aystal  in  parallel  lines ;  and  not  di- 
veiging  as  in  ordinary  umdscape  perspectiTe.  If  parallel  fines  were  dnwn  firom  the 
vertices  of  the  soUd  angles  of  a  ciy  stal,  to  a  board  placed  behind  it,  and  the  pointa  thna 
formed  on  the  board  were  connected  by  straight  fines,  as  in  the  crystal,  a  repreaentatioQ 
of  the  crystal  would  be  formed,  constructed  according  to  the  mode  of  projeetioo  eoi- 
ployed  in  crystaHograj^y.  The  plane  on  which  the  crystal  is  projected,  is  termed  the 
j^ane  of  projection.  This  plane  may  be  at  right  angles  wifb  the  vertical  axis,  may  paaa 
through  the  vertical  axis,  or  may  intersect  it  at  an  oblique  angle.  These  different  posi- 
tions give  rise,  respectively,  to  the  horizontal^  vertical,  and  oblique  projections.  The 
rays  of  light  may  tall  perpendicularly  on  the  plane  of  projection,  or  may  be  obliquelg 
incfioed  to  it ;  in  the  former  case  the  projection  is  termed  orthographic,  m  the  second 
clinographic.  In  the  horizontal  ]x)sition  of  the  plane  of  projection,  the  projection  is 
always  orthograpliic  In  the  other  positions,  it  may  be  either  orthograpnic  or  dino- 
graphic.  It  has  been  usual  to  give  tne  plane  of  projection  an  obfique  position,  and  to 
use  the  orthographic  mode  of  projection.  It  is  however  preferable  to  employ  the  verti- 
cal position  and  cUnographic  projection,  and  this  method  is  elucidated  in  the  foUowipg 
pages. 
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2.  The  projection  of  the  axes  of  a  crystal,  is  the  first  step  preliminary  to  the  pnjeo- 
tion  of  the  crystal  itself.  It  will  be  more  convenient  to  illustrate  first  Uie  projectioD  of 
the  axes  in  the  monometric  primaries,  which  are  equal  and  intersect  at  right  anglea. 
The  projection  of  the  axes  in  the  other  classes,  may  be  obtained  by  varying  uie  lez^tha 
of  the  projected  monometric  axes,  and  also,  when  oblique,  their  incfinations. 

1.  Monotnetric  System, — When  the  eye  is  directly  in  front  of  a  face  of  a  cube, 
neither  the  sides  nor  top  of  the  crystal  arc  visible,  nor  the  secondary  planes  that  may  be 
situated  on  the  intermediate  edges.    On  turning  the  crystal  a  few  degrees  firom  right  to 

*  The  following  pages  are  condensed  from  the  **  Lehrbuch  der  reinen  nnd  angewaodtMi 
Krystallographie,^  of  Dr.  Carl  Freiderich  Naumann.  (Two  vcda.  8va  Leipsig,  IgSS). 
For  mathematical  demonstrations  of  the  principles,  see  a  fuller  article  by  the  anther,  in 
the  American  Jour,  of  Sd,  voL  zxzui,  80,  and  alao  Naamaim'b  Treatiae,  We  referred  to. 


OM  TBB  DiAwnra  or  naoBU  or  oinTALfl.  6M 

Idt,  a  tidt  ktsnl  pkn*  it  tmoBfat  b  lUnr,  ud  t^  alsMtiD^  tiM  tya  dj^rilf,  Uie  t«- 

bImI  pbiM  tMooam  appannb    Half  the  {daoH  co 

Um  oystal  are  now  Tuible,  and  cocMSqiUDtly  thi*  it  a  rlj.  L 

«Dli*«iiartpMitiaB  to  pnneetuwit    lalhafoUinriiig 

jMiii«iaiialti«i  tha  aog^  oc  MTMotioD  i*  dedgnatMl  t, 

ud  the  angle  «(  Iha  slnatkn  of  tha  870,  i.    Fig.  1 

n|N«aMto  tha  tnnul  potilka  of  tb«  boriMotal  axea, 

■Bppodng  tha  <rf«  to  M  ia  Um  direotica  of  tli*  aiii 

SB;  BBuMraaaaaerapoint.'VliilaCOapipwnof      / 

Hi  aetaal  I«gtL    On  lerolving  tbe  wlmto  tliraiiKti  •    c|-~ 

BomlKr  (rf  degre«a  eqpal  to  BMB'  (i)  tbe  aiaa  haTe 

lham«moD«diilatad  m  tlw  dotted  line*.    T1mih«- 

jattioa  of  tlia  aaiiiiaKia  MB  i>  iww  lo^tiwned  to  HH, 

Mid  tluLt  of  tlte  Mmiazii  HO  ia  itwrtnied  to  HH. 

If  tb«  aye  be  eleraled,  (at  anf  aogk;  t),  tfaa  linea 
VS,  BH  and  C  H  mil  ba  jmnodad  Twpectirtlj  be- 
taw  N .  U  and  H,  and  tlw  Imwtha  of  these  pnnectuma 
(whieli  vomaTdBdgiMteb^.bHaado'BjwiUbadirTCtlTpnnHrtiaMltotbelBwaa 
of  the  linaa  B'N,  KU  and  O'fl. 

It  ii  amal  to  adopt  lucb  a  reroltrtioi  and  luch  a  elaratloii  of  tlie  eje  la  tnay  ba  «• 
prened  t^  a  simple  ratio  betveen  the  projeoted  axai.  Let  at  deaignata  the  ratio  ba> 
iireen  the  tvo  aae*  M  projected  after  llie  reWation  aUoded  to  {US:  }tR)'bj  1  :r; 
and  the  ratio  of  b'N  to  HK  by  1 :  j.  Nov  the  ofaaiaoter  of  the  view  will  Tary  with 
tbe  Taliua  aMumad  forr  amd*.    Sappoae  r  to  equal  8  and  1  to  equal  3,  tlien  pnoead  a* 
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Divide  UH'  into  r  parts,  and  Umiiigh  the 
poiats,  S.  S',  thua  determined,  draw  perpandiea- 
tars  to  UH'.    Oa  the  left  hand  TerUoat  set  <dt, 

below  H',  a  part  H'R,  eqnal  to-i=iH'M;  and 

from  B  draw  RM,  and  exteod  the  aaiDe  to  Out 
Tertical  N'.  B'B  ii  the  projeclko  of  tbe  froot 
horiiontal  axis. 

i.  Draw  BS  parallel  with  UH',  and  coniMCt 
8,  H  From  the  point  T  in  which  SU  intenecU 
BET,  draw  TO  parallet  with  UH.  A.  line  (CC') 
drawn  Irom  0  through  H,  and  eit«oded  to  tbe 
Mt  Ttirtica],  ii  the  prpjectioD  of  tiie  aide  boiucti- 
tdaiis. 

9.  lAy  off  CO  the  right  rertical,  a  part  HQ 

•qnal  to  -  MH,  and  make  UA=HA'=H(1 ;  AA'  b  Iha  rartkal 
Utt  valaee  of  r  and  •,  commonly  ta-  Fi|.3 

kan,  are  r=8,  i^S,  in  which  case,  j=: 

l»oW  uidi=9<>ii'.    It  ■»  not  unii- 

mal  to  give  «  tbe  tbIub  8,  m  which 

<ua  t=t<>  SO*.    TtusaflMaaoarTaw- 

(c  tenmnal  plana.    Th»  angle  J  ia  ob- 

Uined  bf  Iha  equatioa  oiii=r,  and 

Iha  awlr  t  by  the  eqnatioa  cot  1^  s. 
i.  "nie  r^ular  octahedron  may  now 

be  drawn,  by  connectii^  the  ezlrenu- 

tles  of  the  horiiontal  Bies,  and  then  oni-    ' 

ting  them  by  right  lines  witfathe  point* 

A,  A',  as  in  fig.  8.    If  linea  ba  dnwa 

Hiroiwh  tbe  poinU  B  and  B*,  panllel 

with  0  C,  and  thnnigb  O,  0',  panJlal 

vitlt  the  ui*  BB',  >plaMigm4SM( 

ia  femie^  whkk  ia  a  bsriKmal  see-  „ 

tko  of  the  cob*    UmiD^  the  ptanta 

«,  i,t,  d;drawliaeB  paiaUd  with  tbe  Tvtieal axb AA', nd arind Ob  aiA  ddi 
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of  tlMM  poinftii  to  A  dktenoe  equal  to  tiw  Tciiieid  Mmiaxii  MA.  Bf  WMm'Ah^g  fhe 
imper  and  alao  tlie  lower  eztremitiea  of  these  perpeodkalan  bj  Udm  pTalld  wiOi 
tbe  Ihies  abtbe^ed,  io,  the  fi^fore  will  repreeent  a  cube. 

The  cube  maj  alao  be  projected  bj  dnwing  lines  from  M  to  tiia  eentn  of  each  wd^ 
of  the  oetahednm,  and  th(«  eztendinff  theae  lines  to  double  their  length.  Tbeiraztrami- 
tiea  are  the  yertioea  of  the  anglea  of  the  cube ;  and  by  cuuiiectiug  them  a  lapnauuta- 
tion  of  the  cube  ia  formed. 

5.  JHmHric  JSyaiem, — ^In  the  dimetric  sjritem  of  dyataHintion,  the  vertical  azia  ia  of 
Taiying  dimenBioii8»  while  the  horiaontal  axes  are  equal,  aa  in  the  maDometiic  ayatem. 
The  Tertical  axis  maj  be  made  to  coneapond  to  the  dtmenidnna  in  a  dimetric  oyita]*  bj 


laying  off  on  MA  and  MA',  (taken  as  unitaX  extended  if  necessary,  aline  equal  to  f ;  or 

if  bt  the  horizontal  axis  of  the  prism,  =1,  the  line  should  equal  m  (the  rertieal  ask) 
simply.  After  determining  thus  the  points  A",  A"',  the  dimetric  octahedron  may  be 
formed  in  the  same  manner  as  the  reguhur  octahedron  abore  described,  except  that  the 
points  A'^  A'"  should  be  substituted  for  A,  A^  The  method  of  describing  tne  cnbe,al- 
ready  ex|^ained,  may  be  employed  also  for  the  riiriit  aquare  prism.  Anodier  rig^aqona 
priam  may  be  repreaented  bV  mrawing  lines  parallel  with  the  vertical  axis,  thioag^  tha 
extremities  of  the  horizontal  axes,  mwng  them  equal  to  the  vertical  axii,  and  onitiqg 
theb  extremities.  Also  another  square  octahedron  may  be  constmcted  by  i*i««w«iiii^ 
the  points  a,  6,  e,  d,  with  the  extremities  of  the  vertical  axia. 

6.  TVimetrie  Sytiem. — The  monometric  axes  may  be  adapted  to  trimetiic  fonna  aa 
Mlowa :  if  the  axis  6=1 ,  biy  off  MA"  and  MA'''  equal  to  a,  and  M(y\  MO"'  equal  to 
e :  if  tfi=l,  make  MB",  MB"',  equal  to  b.  By  connecting  the  extremitiea  of  the  axea^aa 
already  explained,  the  rhombic  octahedron  may  be  constructed.  The  rectangular  psian 
may  be  projected  in  the  some  manner  as  the  cube;  the  rhombic  prism  in  the  aame  man- 
ner as  the  second  square  prism  just  described ;  and  the  rectangular  octahedron,  in  the 
aame  manner  as  the  second  dimetric  octahedron  exjdained  in  the  last  section. 

7.  Mtmoelinie  8y9tem. — ^The  axes  a  and  i  in  the  monodinic  system  areindined  to 
another  at  an  oblique  angle=y.  To  project  thia 
inclination,  and  thus  adapt  the  monometric  axes  to 
a  monoclinic  form,  lay  off  on  the  axis  MA,  Mas 
MA  cos  y,  and  on  the  axis  BB'  (before  or  behind 
M,  aoooroing  as  the  inclination  of  6  on  a,  in  front, 
ia  acute  or  obtuse)  M6^MBXsin  y.  From  the 
points  6  and  a,  draw  lines  f»rallel  respectively 
with  the  axes  AA'  and  BB',  and  from  their  inter- 
section D',  draw  through  M,  D'D,  making  MD= 
MD'.  The  line  DD'  is  tJie  clinodiagonal  and 
the  lines  AA,  C'C,  DD'  represent  the  axes  in  a 
monoclinic  solid  in  which  a=:6=«'=l.  Tbe  points 
a  and  b  and  the  position  of  the  axis  DD'  will  vary 
with  the  angle  v.  The  relative  values  of  the  axes 
may  be  eiveo  them  as  above  explained ;  that  is, 
if  6=1,  lay  off  in  the  direction  of  MA  and  MA'  a 
line  equal  to  a,  and  in  the  direction  of  MC  and 
MC  a  line  equal  to  r,  Ac 

The  riffht  rhomboidal  prism  may  be  projected  in  the  same  manner  as  the  cube  or  riirfat 
rectan^^iuar  prism,  and  the  oblique  rhombic  prism,  in  the  same  manner  aa  the  mfat 
rhombic  prism.  *^ 

8.  Dxclinic  Syntem* — In  the  diclinic  system,  the  vertical  sections  through  the  hori- 
zontal axes  intersect  one  another  at  right  angles,  as  in  the  preceding  system,  but  the  in- 
clination of  a  to  6  (y)  and  a  to  c  (/?)  are  each  oblique,  lliis  obliquity  may  be  ffiven 
the  monometric  axes  as  follows:*  Lay  off  on  MA,  (figure  4),  Ma=MAXcoe  y,  ax^  on 
the  axia  BB'  (brachydiagonal),  M6=MB'X8in  v.  By  completing  the  parallekmm  Ma 
D'6,  the  point  D'  is  determined.    Make  MD=MD' ;  DD'  is  the  projected  brachydiago- 


*  The  Diclinic  system  differs  from  the  Tridinic  in  havine  only  two  of  the  ^-ri*!  inter- 
sections  obliooe  instead  of  the  three.  As  no  example  ofit  haa  been  obaerved  amone 
minerala,  and  the  forms  are  aa  well  described  in  the  triolinie  system,  it  waa  not  mratio^ 
ed  in  the  earlier  part  of  thia  work. 
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maaodiaffonaL  AA%  DIX,  EE'  ire  the  azea  m  a  didiiiate  farm,  in  whkh  the  asea  ara 
equaL^^mn  the  obtervatioos  oo  the  preoeding  systems  of  crystalliwtion,  the  method 
to  be  employed  in  giving  the  axes  their  relaliTe  Taluee  in  a  partieuhur  dtdinate  farm,  is 
sufficiently  obTioos.  The  oonatmctioo  of  the  oblique  rectangular  prism  is  analogous  to 
that  of  the  cube. 

9.  TVielinie  SfttewL — The  yertical  sections  through  the  horiaontal  axes,  in  the  tridinio 
system,  are  obliquely  indined ;  also  the  indinatiott  of  the  axis  a  to  each  axis  6  and  c,  ia 
oblique.  In  the  adaptation  of  the  monometric  axes  to  the  tridinio  forms,  it  is  therefbie 
neeessarr,  in  the  first  place,  to  give  the  requisite  obliquity  to  the  mutual  indination  of 
the  vertiod  sections,  and  afterwards,  to  adapt  the  hoiisontal  axes,  as  in  the  didinate 
system.  The  inclination  of  these  sections  we  may  designate  A,  and  as  heretofore,  the  • 
anole  between  a  and  6,  y,  and  a  and  c,  0.  BB'  is  the  analogue  of  the  brachydi<iffoiial, 
and  CC  of  Uie  maarodiagonaL  An  oblique  inclination  may  be  ppiven  the  verticu  sec- 
tions, by  varying  the  position  of  either  of  these  sections.  Permittiog  the  brachydiagonal 
section  ABA'B'  to  remain  unaltered,  we  may  vary  the  other  section  as  follows : 

Lay  off  MB,  M&'=MBXcos  A,  and  on  the  axis 
C'C,  (to  the  right  or  left  of  M,  according  as  the 
acute  angle  A  is  to  the  right  or  left),  Mc=MCX 
sin  A ;  completing  the  panllelogram  M6'  De,  and 
drawing  the  diagonal  MD,  extending  the  same  to 
D'  so  as  to  make  MD'=MD,  we  obtain  the  line 
DD';  the  vertical  section  passing  through  this 
line  is  the  correct  macrodiagonal  section.  The  in- 
clination of  a  to  the  new  macrodiagonal  DD',  is 
still  a  ri^ht  angle  ;  as  also  the  inclination  of  a  to  6, 
their  obhque  inclinations  may  be  given  them  by 
means  of  the  same  formulas  employed  in  the  di- 
dinate system,  except  that  the  axis  D'D  is  to  be 
substituted  for  C'C.  The  vertical  axis  AA'  and 
the  horisontal  axes  EE'  (brachydiagonal)  and  FF' 
(macrodiagonal)  thus  obtained,  are  the  axes  in  a 
tridinate  form  in  which  a=6=:c=:l.  DiffSerent 
values  may  be  given  these  axes,  aocordmg  to  the  method  heretofore  illustrated. 

10.  Hexagonal  System, — lu  this  system  there  are  three  equal  horiaontal  axesi  at  jifjb/t 
angles  with  the  veilicaL  The  normal  position  of 
the  horizontal  axes  is  represented  io  fig.  6.  The 
eye,  placed  in  the  line  of  the  axis  TY,  observes 
two  of  the  semiaxeS)  MZ  and  MU,  projected  in 
the  same  straight  line,  while  the  Uiird,  MY,  ap- 
pears a  mere  point  To  give  the  axes  a  more  eli- 
gible position  for  a  representation  of  the  various 
planes  on  a  tetraxonal  solid,  we  revolve  them  from 
right  io  left  through  a  certain  number  of  degrees, 
^,  and  elevate  the  eye  at  an  angle  c.  The  dotted 
lines  in  the  figure  represent  the  axes  in  their  new 
situation,  resulting  from  a  revolution  through  a 
number  of  degrees  equal  to  ^=YMY'.  In  this 
position  the  axis  MY'  is  projected  upon  MP,  MU' 
upon  MN,  and  MZ'  on  MH.  Designating  the  in- 
termediate axis  I,  that  to  the  rig^t  II,  that  to  the 
left  III,  if  the  revolution  is  si^  as  to  give  the 
proiectionsof  I  and  n,  the  ratio  of  1 : 2,  the  reUtions  of  the  three  projections  wffl  be  aa 

11.  Let  US  take  r  (PM  :  HM)  equal  to  8,  and  « (b'P  :  PM)  equal  to  2,  these  being  the 
most  convenient  ratios  for  representing  the  hexagonal  crystaUine  forms.  The  followimr 
will  be  the  mode  of  construction.  ^ 

1.  Draw  the  lines  AA,  HH  at  right  angles  with,  and  bisecting  eadi  oUier.  Let  Hlf 
=6,  oc  HH=:25.  Divide  HH  into  six  parts  by  vertical  lines.  These  lines  indodinr 
the  left  and  rig^t  hand  vertical  may  be  numbered  fknm  one  to  six,  as  m  the  figaral 

In  the  fint  verticil,  bdow  H»  ky  offHBrsU.and  from  S  dimw  a  Ime  tfaioq^Mto 
the  fomih  vertieaL    TT'ktheproiectiooofUieaiiiL 
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1.  From  T  draw  sUne  to  the  lixtli  TortiMl 
ndparaUd  with  HU.  Fran  T.  tb«  extremitT 
of  tail  Una.  dr»w  b  line  to  N  in  the  McniM 
TtrtkaL  Then  from  tbe  point  C  in  whkb 
TfTintMMcU  Ibe  fidh  vertical,  draw*  line  ,r 
UvongfaKtotlieMMnidTeitkal',  UU'  iatU  *<, 
pn^ectioo  oTtlie  axii  It.  tS- 

a.  Trim  R.  wbfre  TN  inlerMct*  tbe  third 
Tittiaal  diaw  RZ  to  the  finrt  *ert>cal  panllel 
with  HH.  Then  bwa  Z  draw  a  line  Uunugh 
UtolheNzthfertind;  thit  line  ZZ' ii  the  pto- 
jM^OD  of  tbe  axil  IIL 

4.  Far  the  yertical  uda,  lay  off  from  N  on 
the  tecaod  vertica]  {6g.  1)  ■  line  of  aoj 
lewth  and  cotutnict  upco  thii  line  an  rqm- 
)alMal  triangle ;  one  si  Je  KQ  t>!  this  triai^U 
will  intenect  the  fint  vertical  at  a  diKtance.  H^  . 

fcr  in  the  triangle  NHV.  tbe  angle  HHV  is  an  an^e ,         .  , ,    . 

fterebre  the  radiiu of  the  rirele. (fig  6).    Makethcrefoie  IJA-MA'=MV;  AA  UUm 
Tertieal  aii*,  and  YY',  UU-,  ZZ'  are  Oie  projected  horiaontal  aios. 

1(.  The  venkal  aii*  hat  heen  conslnictod  equal  to  the  bociiootal  awa.  Ito  Mm 
WD)  in  diffeiwit  hemgonal  or  rhombohedral  iarrta  may  be  laid  off  aotwdmg  to  lh« 
n^bod  lufBdnitly  eipluned.  If  line*  bo  drawn  through  tbe  extremitiea  of  *»  hen- 
■mUI  aie^  parallel  with  the  vertial  axis,  and  ll>e  part*  above  and  bebw  be  load* 
winal  to  the  vertical  wmiaxis.  their  extremitice  will  be  the  vertieea  of  the  angtaa  of  k 
■^  -  roW  mm.  and  by  connecting  Ihera  we  obt^n  tbe  piojecSioo  of  thia  """iA 

le  hexagonal  pyramiti,  the  i*»eolee  dodecahedron,  may  be  projertwl  by  ooomet^K 

Itremitie.  of  tbe  horiiontal  axes  with  each  other,  and  alw>  uniting  them  *>»  t^ 
iee  of  the  vertical  aiia.     By  drawing  line*  through  the  eitremitiea  of  tmi±  bc«i< 

Li  azia.  parallel  to  a  line  connecting  the  eX'  Fie.  ^ 

itiea  of  tbe  other  two  aiea,  a  plaoe  hexagonal 

e  will  b^  obtwned.  which  i«  the  sectioti  of  a 

'.   pn*m   diagonal  with  tbe  one  above 

Tanrrea  lo-,  and  by  connecting  tbe  angles  of  this 
bezagoiial  plane  with  eitremitie«<  of  the  vertical      , 
axia,  a  tttond  imscelei  dcxIecHhedmn  ie  prmectcd. 

18.  To  construct  a  rliombohedroi.,  lay  off  rerti-  ; 
call  tbrougb  tlie  extremities  of  the  hiiritontal  axes, 
and  makp  the  parts,  botb  iibi.vu  unci  below  these 
exti'eniilie!>.  equal  lo  the  third  of  the  vertical 
•emiaxiB,  (fi^.  8).  Thepiiinls  E.  E.E'.E',  Ac.are  ^, 
thua  detenniaed ;  and  it  the  eitniDities  of  the  ver- 
tical axis  be  connected  with  tbe  points  E  or  E', 
ritombohedrons  in  different  portions.  rnR  or — mR. 
will  be  cooBtrucled. 


double  hexaf 


Delineation  of  Secondary  Planes  on  the  Primary  Forms. 


14.  Previou*  to  drawing  tbe  secondary  planee  chi  a  piimsry.  it  becomes  necessary  to 
determine  the  direction  of  the  intersection*  nf  these  plane*  with  the  primary  faces,  and 
•lao  in  tnost  cases,  with  other  necondary  planes.  The  principles  of  analytical  geometrr 
have  afforded  Nautnann  formulas  tor  these  intersections;  but  it  would  be  giving  tbie  arti- 
cle too  great  an  eitennion  to  enter  into  a  full  discusi>ii>n  of  this  method  of  detenninklg 
intersections.     It  is  in  general  sufficient  to  employ  the  metbod  of  cunstnidion. 

In  the  emplnyment  of  the  plan  of  construction,  the  prnjpi-tion  of  the  prism  OP,  odPo) 
ia  the  mort  convenient  preliminary  atep;  that  ia,  the  cube  in  the  monomettic  syttem,  right 
■quare  prism  in  the  dimetrie  system,  tbe  rectangular  prism  in  tbe  trimetnc,  the  right 
rhombnidal  in  the  mraiocUnic.  and  the  prism  OP,  ao  P  a,  n  P  oi,  in  the  didinic  and  tri- 
cluik  sjalema.    Hi*  ia  advisabU  bacaoM  in  these  liiniw  the  lateral  edgee  are  cqoal  and 
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udooMeqwailf 
liM  been  projectad,  tflg 


n>nll«lb>ll»n(tic*laxU,aiid  thehualedgai,tadiaboriioabl 

u  laying  off  lb*  diSlBreat  pUoet,  tlkew  •dgesmajrlie  nilMtituCedioruiBaxvK 

IS.  SuppMs,  to  ezam[de,lbe  light  TcdwigalarmnailiM  been  projectad,  (te>),RtdH 
fa  nqnirM  to  place  ob  iti  uglei  the  plans  SP,  Tboae  panmetrio  latio  b  1 1 1 1 1. 
8ioM  Srehn  lotbc  Terticalaxu,  ireUr  off  on  thie  Uteral  edge  (<)twinMBiH17pHta 
of  thuedgSMof  eachof  thatemiioal  edgei,  (A  nudu).  CooaeaDentlj.bj  taking  a  point 
to  tbaedse*  distant  filial  a,  t  ttw  leaglh  of  e,  and  a  point  in  ea^  a  and  i,  t  tlMiriWMe- 
tiT«  loigtlu,  and  then  joining  these  puioU,  liui  coDditiooa  vill  be  complied  with,  ana  tha 
plue  SP  will  be  canttnteted.  If  the  plane  to  be  introducrd  were  iPi  the  parametrte 
latfa)  of  wMch  is  4 :  2  : 1,  (in  vbicb  4  refer*  to  the  vertical  axis  and  S  to  the  ioogn  hori- 
HOtal),  ve  should  in  the  same  manner  mark  off  4  parts  of  e,  2  of  C,  and  1  of  4  ;  if  Ibe 
plane  wen  41*2,  (ia  wliich  2  refers  to  the  Bhorter  horizontal  szis,  !  parts  of  i  sbnnld  ba 
Ud  alt,  aod  1  of  t.  By  connecting  the  points  thus  deterratned,  the  plane  4pt  or  4P8 
wmiM  be  delineated.  If  the  plane  were  SPa  (3  :  ce  ;  IV  which  represents  a  plana  m 
the  longer  terminal  edge,  !  parts  of  e  shonld  be  laid  oft  and  1  of  i  i  from  the  dat«r- 
■ined  points  ins  and  d,  lines  should  be  drawn  to  the  oppoateedM  parallel  with  the  adf* 
t,  and  by  connecting  the  extremities  of  the  Ijpes  thus  drawn,  the  dBsired  repraientatian 
•fa  plane  2PaD  would  be  completed.  The  Mme  sboold  be  repeated  en  all  tb*  similar 
•dgea  Tiiii  will  suffice  to  illustrate  the  manner  of  sabstituting  tha  edges  for  the  aam, 
and  also  the  method  of  delineating  single  planei. 

IS.  The  manner  of  determining  the  inteisectioni  of  planes,  we  may  illnsttala  hj  an 
(oample.  Suppose  it  were  required  to  place  the  planea  P.  SP,  4P2,  and  IPI  on  a  right 
rectangular  prum.  Two  rectangular  prisma  should  first  be  aecurat^j  prtijeetad  hf  the 
method  vbicb  has  been  explained.  One.  of  a  siie  which  may  be  coniiaered  ooamiSBt 
far  a  representation  of  the  ayatal,  drawn  with  light  pencil  marks;  the  other  of  lailgtr 
dinensioDi,  for  the  purpose  of  detenniniw  the  direetiuo  of  the  intersections ;  these  intsf- 
MCtiou*,  when  determined  are  to  be  traiuferred  to  the  smaller  figure.  On  fig. )  we  uaj 
Int  lav  down  the  plane  P,  by  drawii^  lines  oooneeting  the  oentree  of  the  three  edges 
about  the  angle.  Thim- liriee  are  necessarily  parallel  (u  the  diagooals  of  the  three  Imm; 
the  triaogle  mno  is  therefore  the  plane  P.  By  connecting  the  point*  m,  i, «,  the  plaoe 
SP  is  constructed;  for  tha  plane  mi  it  cuts  off  3  parts  of  c  ts  1  of  etdi  t  witii,  a*  tbe 
•sprassion  SP  requires.  To  lay  off  4P2  [i  :  1  :  2).  let  the  whcOe  edge  ab  t«pnM0t4i 
then<n(lof  e}willequal2^rt«ontheedgs«,  andop  (t  of  a^wiUeqiMl  1  part  on  •, 
fwnably  to  the  expression  4Pi ;  npbvt  Iberefire  the  plane  4P9.    The  panmataraer 


le  another  in  lh«  paints  n  and  s ;  etSM- 
qtMOtly  tba  line  of  intoaectioa  between  these  two  planes  unat  be  sitnatad  batwaw 
Omw  pofaits,  and  tbNefcre  the  dbeetioD  of  tbe  intawetlosi  of  P  and  4¥l  ia  M. 

Tbe  plane*  M>i(SP)  nod  ■q>fr(4PS)  intonaet  k  tha  line  ai,  and  tbmbe  Ike  tatv- 
iMtkn  of  SP  ttid  4l«  fa  k  te  anetfan  rf  >». 


Ta  OMf  tMxt  Ifty  off  the  pbna  IPi.  (I ;  S :  1%  vUdi  bmj  be  ooMfaufltoJ  lif  m 
cff  S  puti  oa  wdi  t  and  fl  audi  part  Ml  &  fliifli  ■  iiliiniaaii  n,  ■iiiin  »ii  }».  ww  \t. 
mdar—ii.  Tbavbrathaintanectkmof nn>(SPS)  with  awo (F) hM Um  dbeelMnar 
t)M  conmcti  liM  nu. 

and*. 


idbrntbi^f 


n  of  tha  plaara  mm  (SPS)  and  npb  (4PS)  io 
U  thMwf<v«  thaM  ptanaa  fbrmed  an  edge  of  intenectiaa  it 
the  line  90  or  ro. 

The  line  re  of  the  plane  ntro  (SP9)  ii  parallel  to  nt  of  the  plane  autft  (IP) ;  tk  hdw 
aaetiona  of  SP3  and  2V  vould  therefore  be  parallel  vitb  theae  Imea.  In  Ihb  maan*t  all 
the  mutoal  mlenectioos  ot  Ibexe  and  other  pUnea  toMy  be  obtained. 

Fig.  lU  exhibits  these  planea  in  their  respectiTe  poaitions,  ai  abore  determined.  Hw 
planaa  mar  be  lettered  u  in  the  figure;  mno=a,  ntii=^',  nirD=i>.  n^i=fi'.  Tbt 
•dgea  a  :  P  and  a  :  a'  were  made  pandlel  with  mn,  (fig,  0).  The  intersectioo  ot  P  with 
A  ba»  the  direction  mr,  th«t  of  P  vith  o',  the  direction  of  np.  The  intenectioo*  of  a,  0. 
H  are  parallel  with  me;  thoee  of  »',  6.  M,  have  the  directiaoin,  «  detenuined  ahore. 
TW  edge  a  :  o'  is  drawn  io  the  direction  nt,  explained  above  aa  the  inlereeclion  atnpk 
and  nmo.    Fiaall;,  the  edge  H :  a'  ia  drawn  parallel  with  ni,  and  the  edge  M ;  6,  pwal- 


I  two  former  are  n- 


panllel  with  *ff  or  pandjel  with  the  edge  a' 

17.  In  this  manner  a  sketch  of  a  djital  niBT  be  made  or  rectiSed,  or  a  figure  may  ba 
drawn,  wboee  prototjpe  has  not  been  observed.  The  aystaliogiaphic  expneeioiiB,  bow- 
aver,  do  not  indicate  the  aiie  of  the  pUnes.  The  edge  U :  fi'  might  have  been  ao  drawn 
«•  not  to  have  formed  an  tntersectioD  with  the  plane  P.  Again,  these  saooiidarf  plaDW 
Bdght  have  been  so  extended,  that  in  cmnectioo  with  the  corresponding  planes  oo  die 
other  angles,  thej  should  obhterate  mostly  or  entirelv  the  primary  (aces.  The  intetaae- 
tions  of  the  plnnea  would  not  however  be  changed  m  direction.  There  would  ba  new 
faitenections  of  plane*  on  opposite  ports  of  the  same  primarj  face,  which  it  would  ba 
naccasarj  to  detenniue  in  the  above  manner. 

IS.  We  m»naw  add  the  planes  (PiB,«P<i>,Fs,  andooP;  tJ 
placements  of  the  longer  terminal  edge  t,  the 
third  is  situated  un  the  shorter  edge  i,  and 
the  last  is  a  replacement  of  a  lateral  edge. 
We  may  also  suppose  that  JPaa  ratets  the 
planes  a  and  0  ;  2Piv  ,  the  plane  a  ;  P  a,  the 
planes  a'  and  0'.  and  <v  P,  the  planes  a'  and 
o'.  It  ii  therefore  noccssnry  lo  determine  the 
direction  of  these  intersections.  For  this  pur- 
pose fig.  fl  is  rudrawn  (fig.  11)  to  avoid  con- 
fnsioa  from  the  multiplicity  of  similar  lines, 
(this  would  not  be  requiredi  in  practice),  and 
the  lines  in  the  preceding  figure,  not  including 
the  new  plane!i,  arc  here  doited. 

The  plane  ntuv  is  so  drawn  that  an  equals 
il  and  <a=i  of  ie,  widch  fulfills  tlie  condi- 
tions for  the  plane  }Pie  (}  :  b  :  1).  A^'sin, 
srwislhe  plane  SPs  (Stn  -A);  fur  it  cuts 
off  }  of  e  nnd  i  of  6,  or  5  parts  of  e  to  1  of  S. 

The  perimeters  of  the  planes  rnlu  (|Fos )  and  in 
■ ;  the  intersections  of  Jl'cc  with  P  has  therefore  the  direction  on.  and  is  parallel  wfth 
the  edge  a :  o'  in  figure  10. 

The  perimeters  of  the  planes  vniu  (}Pz> )  and  mn>  {3P3),  intersect  in  the  pcunta  • 
and  y ;  and  a  line  from  ■  to  )>  marks  the  direction  of  the  edge  between  the  planes  {Fse 
•nd  2P8. 

The  pcnmetcn  of  the  planes  irat  (SPcn  and  mro  (SPS),  cnodde  in  the  line  ra.  Hm 
intetseetian  of  2Pgs  and  SPShaatb«refcinU)ediraetlaaro,aiidiBpMaUelwitfatheadga 
A:a'in&g.  lU. 


OK  TRx  DKAwnrs  or  rrainn  or  obtstali.  OCT 

Afaln,  &•  pbM  gmti  Tti^tmaM  ¥n  (1 : 1 : «),  tr  It  enb  off  aqi^  mrti  tf  Oe 
•dgniud*.  ItepeiiitMUric/tbaplaiMafiMf HmI ■!■«(?) eoiadtUmihelhM MO : 
thibinta«adkmuthaMftnpuaIlaltalIiiiliiM,«rti>tliecdgak:BBida:l^  fig.  IOl 

Tte  iwrlmatm  fBof  and  *pi  (4P2)  mtttMct  ia  tbe  pointo  ■  Mid  C ;  a  list  bom  ■  to  ( 
tbenfcre  mark*  tlw  diracdon  </  tbe  adge  twtwMti  Pv  uid  4Pa  (OO- 

Ai«ia,tlM> plane DTiMw  the  pra*aoliM<>>P(«  :  J;  J),  faritewioff  eq«aptrtii«»of 
•  ud  e,  and  n  puiUel  iritli  tbe  Ut«nl  edge.  TIu  Mrimeten  prM  (<s  P)  Mtd  Mht 
np)  intaneet  in  tfaa  pabta  >  ami  f ;  a  line  betveco  then  potnta  ia  pazallel  with  mn. 
lite  bteneotiai  of  tM*e  planea  Vill  thereftre  be  parallel  -witli  mn,  or  the  edge  a :  a', 

(«r- 10)- 

TheparimetenprM(sF),  aiidpiti(4P8)  intenect  in  tbe  ptanta^  and  {.    A  tine 
drawn  turn  p  to  {  datenninea  therefore  the  Intoceecttoa  of  «i>  P  and  4FS  (5'). 
Pt|.l>.  FI|.U. 


Fig,  IS  contain!  theie  additicoal  planea  laid  down  aoxaibig  to  tbe  above  dednetiooa. 
7^edgea:«'(fPoo}ii  parallel  wHb  the  edge  a:  6';  tbe  edge«':ahaB  tbedireotkn 
■r;  tbe  edge  e"(SPeD):Ou  parallel  with  tbe  edge  6  :a';  the  edgea:«  (Pn)iiparBl- 
l«lwithe(^a:OarH:a;  the  edge  6':ebai  thedirectioi  of  a  line  fromalof;  th« 
•dK«a':B(AF)ispaiBlleI  wittilheedgaPia;  and  flnaU;  tbe  edgecd'  haitlM  di- 
reetiaaor  a  line  drawn  from  toplo  {. 

In  this  manner  the  interMctiona  of  all  jxweible  planea  maj  be  determined  and  trane- 


a.P«.P.!P.SPB.4F1!.P».4P«.aP«.< 


Hub  eame  descriptive  ezprenion  appliee  etnulij  to  fig^lS.  which  contaim  the  Mma 
planea  aa  Bg,  1 3,  but  difierentlv  proportioned  in  siae.  TTbe  pUoea  H  have  been  dimin- 
iriiad  bv  tbe  enltugemeot  of  e,  tbna  producii^  a  modifled  rhorot^  priam.  Tie  direetioDa 
of  thelDtereectioDS  are  identical  with  tboee  u  %.  1 S.  This  figure  iUnatratea  a  preceding 
nmark,  (g  Ifl),  that  the  deacriptlve  ezpreuion  of  planea  indicate  merelj  tbor  aituatictl, 
and  not  their  si— 


e  me(hod,  cr7Btals  may  be  projected  in  each  of  the  dyatalla- 
sraphic  claaMe,  after  their  axes  have  been  accurately  laid  down.  It  was  remarked  that 
tte  flgore  employed  for  detemuDing  the  uitanectioDs  should  be  large ;  in  a  large  fignra 
aligfat  Tariatiooi  from  the  true  direction  or  posilioo  of  liuee  produce  emm  of  Uaa  nag- 
idtuda.  Alao  the  lines  should  be  carefully  and  delicately  drawa  With  the  punt  <rf  a 
naaifln  on  gbaed  cards,  a  very  great  degree  of  accnracy  may  be  attained. 

raoncnoH  or  mmx  aioonDiar  vobiib. 

IV.  JVaNondru  j^al«in^--11wpnjectiaoaf  maoyttfthaainipleawMDdan  tminm,  bi 
•annple,  the  trisoetahadrEi^  tbe  haxoctabedccoa,  Ac^-fajtbe  method  of  coMfaroMkn 
wUdi  faaa  been  expUined,  wodd  be  a  kog  and  tedieoi  preecM ;  at  teiit  whH  aoanand 
with  the  nten  eimide  matbod,  dmndiDg  on  tha  retatin  levtba  eClba  n»  tad  A* 
riMoibioaiidbigft^  iBUnna  b  <bm  kKom.  Tka  iJi^  fian  pMrinf  flni^  tto 


cwtw  of  tin  octtbodroD  to  llie  eontroo  of  Ho  o4goib  tro  aJM  MooiUe  m$mmmm:  wad 
Unte  which  poM  to  the  oeatreo  of  the  &eei»  ere  the  triamt^  inUrtum*  Jn  iht  mtwrnaX 
mflDQiiMitric  forms,  the  extremitiei  of  one  or  more  of  theee  interuDee  eiteoded  or  di- 
miiiiahed  in  their  lengths,  oocapy  the  yertices  of  the  solid  eogleiL  If  thereftMne  flieis 
mants  {the  estremities  of  the  mteraxes)  can  be  determined  in  the  sarvcnl  erjitillinw 
nrms,  it  will  only  remain  to  eonnect  them,  in  order  to  form  a  projeetiom  of  theee  ealidi^ 
The  principles  of  enalytieal  geoaDetry  afford  the  means  of  detenniniBg  how  nroeh  the 
mteraxes  of  the  regular  octahedron  must  be  increased  or  diminished  to  eannl  the  intei^ 
asee  in  these  different  forms.  It  is  thus  found  that  eadi  half  of  n  tvigonal  iatarazia  lor 
any  form  mPn  must  be  increased  by  that  portion  eypressed  in  the  fractkA 

2mii~(m+n). 
mn4-(M+«) 

and  for  each  half  of  a  rhombic  interazis,  we  have  the  corresponding  fraction 

ttr-l 

n+l 

By  giving  m  and  n  diflSerent  values  from  0  to  oo,  the  value  of  these  interazea  lor  aiy 
monometric  form  may  be  obtained.  The  following  values  are  thus  deduced  for  eerend 
oeourring  forms: 

Trif .  iiit«nut«.     Bkon^ia 


trisoctahedron,  (fig.  20,  see  pL  l\      2O 
Dodecahedron,  (fig.  7),  ooQ 

Hezoctahedron,  (fig.  26),  30f 

402 

««  50| 

Tetrahezahedron,(fig.  11),  oo02 

-  0)03 

Tetragonal  trisoctahedron,  (fig.  16),  202 

303 
Cube,  qoOqo 

To  construct  the  form  402,  the  octahedron  ia  first  to  be  projected,  and  its  axes  and 
interazes  drawn.  Then  add  to  each  half  of  each  trigonal  interazis,  five-sevenths  of  its 
length  ;  and  to  each  half  of  each  rhombic  interazis,  one-third  of  its  length.  The  ex- 
tremities of  the  lines  thus  eztended,  are  situated  in  the  vertices  of  the  amid  angles  of 
the  hezoctahedron  402,  and  by  connecting  them,  the  projection  of  this  form  is  completed. 

20.  In  the  inclined  hemihedrtU  monometric  forms — that  is,  those  hemihedral  forms 
whose  opposite  faces  are  inclined  to  one  another  and  not  parallel,  as  the  tetrahedron, 
te — ^the  rhombic  interazes  do  not  terminate  in  the  vertices  of  the  solid  angles,  and  may 
therefore  be  thrown  out  of  view  in  the  projection  of  these  solids.  The  two  halvee  of 
each  trigonal  interazis,  terminate  in  the  vertices  of  dissimilar  angles,  and  are  of  uneoual 
lengths.  One  is  identical  with  the  corresponding  in  the  holohedral  forms,  and  b  culed 
the  holohedral  portion  of  the  interazis ;  the  other  is  the  hemihedral  portion.  The  length 
of  the  latter  may  be  determined  by  adding  to  the  half  of  the  octahedral  interazis,  that 
portion  of  the  same  indicated  in  the  formiUa 

2  mn'—{m — n) 
mn'\'(m — n)* 

If  the  different  halves  of  the  trigonal  interazes  be  assumed  at  one  time  as  the  holo- 

,,-        ,                 vtM^i                 «                             mOn             mOn 
hedral,  and  again  as  the  hemihedral  portion,  the  reverse  forms  — r~  and r-  may  be 

S rejected.    The  following  table  contains  the  values  of  the  above  fraction  for  several  of 
le  inclined  hemihedral  forms,  and  also  the  corresponding  values  for  the  holohedral  por- 
tion of  the  intenudsL 


ON  TBI  DiAwiwa  or  Kteimn  of  citbtau. 


TitngoMl  henitriMetabadnin  (ilg.  40}, 


ifie*n  !2i 


60j 


J  Dodeobedran,  or  hart- 


fair  of  ■emuien,  vbich  is  called  an  imsyin metrical  aolid  an^e.    The  rarticn  o 

■nglea  ar«  at  uneijual  diitancea  from  the  two  adjacoit  asea,  and  tberefore  are  nol 
line  of  lbs  rbinnbic  iptenuce*.    TIw  comdinatea  ^,     _ 

[mOn] 


of  Uiii  aolid  angle  for  ui;  form,  ai  - 


'By  means  of  these  fonoolai,  the  eitnatioD  of 

two  points,  a  and  b,  (fig.  14),  in  each  of  the 
axes  may  be  determioed :  and  if  lines  are  dravn 
through  a  and  b  in  each  eeiniaiis  parallel  to 
ttia  oSier  axes,  the  interaectioai  t,t'  o(  these 
DiiM  will  be  the  Tertices  of  tlie  tm^mmetrieal 
[mOnl 
•olid  asglea,  those  markad  e  of  the  form  — j— 


nd  those  marked  c' 


[wOnl 


The  trig(Nial  iaterazes  are  of  the  same  les^ 
aa  in  the  bolohedral  fonns.    The  raloea  of  these 

interazea,  and  of  the  coordioalin  of  the  unBynunetrical  aolid  angle  for  diArent 
batoihedrona,  an  cootained  in  the  fnlloving  taUa : 


Faraljel  bemiheMetahedRn  (Bg.  49), 


Hamit«trah«i*h«dra  (flg.  44), 


iHtlUl 

a        4 
11251     ( 

mi  I 

2  ' 

2  * 


t 
t 
A 
i 
i 
i 


pmM 

♦ 


BtmaMc  AnAaa.— lb  m  oetapBd  prnmid,  m 
■TmmebtcBllj  Dtannedkte  betvMD  tfae  boriin 
anglea.    Heir  Icc^  szoaedi  the  lei^  of  th« 


bMaaogls. 


1,  oFM  (^  E9).  «•  Utnni.  er  «^ 

[inntal  uss,  lenninata  m  tbe  lotoBxri 

ir  Itfigth  szoaedi  the  length  of  the  interkzei  ct  the  octihadroB,  tr^  a 

If  thenfon  the  octabedraa  mP  and  it*  fnltn^  faa  pnjw<wl. 
inenMedby  >  portiooof  their  Uogth  exproewfl  fn  the  fraelki^ 
-XT  tliB7  win  equal  the  iotenutea  of  the  oetagnal  pjTamid  nP«.  Una  lotid  m^ 
thao  be  pnqected  bf  ocaaedin^  the  extremitiM  of  thcM  btenue*  with  the  eztranitiea 
of  the  bohioalal  sie^  uxl  joinm^  ill  the  anglw  of  the  octagmal  baaa  thiM  fonoed,  viA 
Ihe  axtreimtieB  of  the  Tertica]  axu. 

tS.  HexagoiuU  Sy^tm. — The  diheiuaial  pnaokl  (fig.  ISS),  iolj  be  projected  in  tba 
maa  "ftntr  u  the  octagonad  pjiamia  jmt  mnoibed ;  that  u,  t^  incnaaiiig  the  inter- 
ana  hj  a.  portioa  equal  to  -^'  nmting  the  pojsta  (hoe  determined  with  the  hcnimtd 
axei,  and  connecting  the  aogoW  poiola  of  the  baae  thna  proiected,  with  the  mtreanitiei 
of  the  Tertiod  axia. 

116^  mR*  adtnita  of  a  limilar  conetraction  vitb  the  rbomho- 
iriatiND  required,  ia  to  mulliplv 

le  pointa  E  and  E'  in  the  ihtniibo 

MiMdi  thenoonMCtthepomlaE,  orthepf^taE'    -'"- - 
fevnttM*  of  the  Tertical  azia. 


III.   EXAMPLES  OF  THE  APPLICATION  OF  MATHEMATI- 
CAL  CRYSTALLOGRAPHY. 

On  pages  69.  TO.  11,  three  f. 


mallra  in  the  atndr  of  rrvMala: 
«ae  of  the  monodW.    llie  sb 


student  will  gather  fnrther  aid  trota  the  (bllowing  m 


L  MONOUETRIC  BYBTEK 
Red  Copper  Ore. 


hie  figure  re 
daM  bevel 


m  octebedroo  with 


A  ia  %he*  of  the  octahedral 


H  the  «dge«,  and  i*  therefore  the  Ekm 
of  a  dodecahedron,  (Bg.  «,  dL  1),=  B  a 

p  truDcatea  a  eoUd  angles  and  it  thsefore  a 
flweof  ae>be,(fig.  8),=  »0(>>. 

Of  flte  ninainmg  &ceB, 

a"  it  of  the  general  iorm  m  0  (eompi  fig.  !1}. 
e*  "  "  o>  O  B  (camp.  1^.  tSI 

«'  "  ■*  m  OM(camp.  fig.  *" 

«  "  "  m  O  n  (cooip.  flg. 


*"=*!»»  M'.    Snbba* 
ii«  SO",  TO"  S£' remain,  wkUieqaal  half  te  farterfadal  m^  a" :  a"=i  2,  (flg.  »)  i 


APFUCATIOM    or  MATHnlATIOAl.  faTSTALLOeiArBT. 


SO. 


K  §U,l,ll 


"■i^Vh  vaBnd  tlMt  m 


ThB    B 


1  of  ft"  i 


nw  Ikees  o  (mOh)  bevel  the  e<lge«  of  od  O,  and  therefore  (g  SI.  t,  1)  »= 7.    To 

>  tneMore  the  angle  o  :  e  and  fliid  Ita  Talne  1S0°  S4' ;  the  nipplement  of 
1,  ]fl°  S',  ia  the  ngle  I,  (§  61}.    Bat  tan.*— —^r^.ud  thmlbn  I7  tniMfio- 


HaldDg  c=le°  «',  tnd  obflerring  that  tea  IB°  e'=ivs,  we  oUalii  »=f .  And  nnm 
■ — ^    .,  J  =  -— j, .'.  m^,  and  tha  UDartBined  sign  ia  BOf- 

Thii  could  hme  been  detennined  without  meaaurement,  if  the  planea  o  were  ao  ex- 
tandad  m  to  form  an  edge  vith  tha  plane  A.  Tvo  oppoiite  ^anea  o  vonld  then  hare 
made  parallel  intenectiocu  with  0,  and  consequently,  (g  63,  a,  6),  ve  ahould  have  had 

i»=-XT-    Therefore  dnce  also  n^ 7, :=  —tTi  from  which  wo  Sod  m=!,  aa 

*"^"  fn — 1    m— 1     nv-f-i 


»0».       20.       (kOI.      80}. 


2,  Gray  Copper  Ore. 

"nia  solid  baa  a  hetnihedral  diancter,  being  a  trigo- 
nal betni-trtaoctahedron,  with  TcpJaced  edges  and  aa- 
glM.    Ita  plaoea  belong  to  the  followitig  forma: 

O 
A,  a  &ce  of  a  tebabedron  (fig.  86,  pi.  l^'j  i 

p,  a  fii«e  of  a  eabe,^»  0» ; 

mOm 
a'=-3-,(figa.88,84); 

c=ibO,  (fig.8«); 

0'=  <B  On',  (fig.  18,  g  81,  k,  I) ; 


»"=-,-.  Cfig".  8  M.*,!)- 


i'  with  two  plane*  e  (<s  0)  are  parallel,  and  therefore,  {§  tt,  t. 


T1iaidaneaa"tnmealetheihcrteredge*of  'j-,aDd,tliar«ftre,a"=-2-.  (g  <>•  A,  !)• 

iOi 
The  edgM  e' :  a'  are  parallel  to  the  shorter  edges  of  — ^,  therefDre,  with  repeat 

to  the  plana  ■',  (§  AS,  A,  SX  "'-eiH+l.  nd  hapce  a'es  oiOS. 

SOI  O      lOS  to 

l**ooBM*add|na«w^-j-.    aoO-.    ..O. -5.  ^-5-.    »«.   ^- 


n.  DIMETEIO  SYSTEM. 

1.  Anatase. 

BL  TU*  cryBtel  a  u  oetahednm,  with  tninckted  wlgeB  loil  n^at^ 
MU  a  of  the  fandanieDUl  Conn  A  {==P)= 
v-"      ooi  2  =  "     (».4Z=-,   MidZ=186'>B4'. 
*^  T"  29  3 

P=OP,  Jf="  P.  e=F<o .  {%  10,  ft,  8>» 

The  intereecUoiw  of  two  pl«ne«  e"  with  the  Mine  a  are 
pwallel,  and  coDseqneDli;,  e^'=SP»,  (§  10,  »,  4) 

»'  on  ^1=168=  21',  the  mpplement  of  which,  SS"  88'= 

42.    From  fonnuU  (§  71,  d)  m=  |^J.  ,  we  find  a'=JP. 

Coneeqnentiy.  e'=JJ>~,  (g  TO.  6,  B). 
DeniplioDoftlte  erjitiai  F.  »P.  tPto.  Pa>.  \F.  \. 
m.    OP. 

2.  Idocrase. 


H.  a,  a,  are  beet  of  the  fimdameiital  octabedroo. 
Azia  o^V'i-      CooBequentlj,   coe.  Z=s — ^*^_ 

-=1390  ji',  and  7=7*=  lOi'. 


ItiaD 


■.that 

xiP,U=o»Ptt>,  e=P»,(§TO, 


P=OP, 
»,8).» 

HeaamementgiTes  theanglea':  e^l4a°80', 
from  which,  if  90°  he  aubtracted,  ve  obtain  S6° 
80'=}  Z,  and  eioce  (g  11,  d) 
^i^jZ    t^B^osV^^  therrfore..'=2P. 
tan-i^^tan.  Bloft' 

Hie  rianee  e",  f*,  are  oT  the  ceneial  form 
vPn.    By  measoMmeat  we  find.  M:  ("=168°  SO*,  if;  «'=lfll°  34'. 
fltera  renuini  tho  Taloe  of  i  .r  Ibr  eadi  fonn ;  and  unoe  ni=taiL  i  X,  (g  1 1 /),•"=  nP  >> 
a'seoPS. 

Beome  theplaneeo',o>',andB',',haTe  horiz(»italiDteneetioDa,aiid  t"^a>P%  hoA 
o'  and  o>'  are  of  the  fonn  mPi,  (note  below).  Becanae  alra  o"  focmi  parallel  kttar- 
Matiooa  with  JTand  a',  (2P),  oi'^^PS.  o',  o",  o'",  form  pacaUel  adgea  betvMD  Jf 
and  a,  and  the  aame  are  parallel  with  e,  (or  z).  and  they  are,  tharefore,  of  the  noacat 
lona  mPm,  (S,  in  note  below).  Consequently,  from  the  abore,  o'=iP3.  Aa  &b  nw- 
tnal  intenectkxia  of  a",  o' ' .  o"',  are  parallel  to  one  another,  and  also  to  the  noimal  wo- 
tion,  n>'i=37t,  {note  below,  2).  and  since  o''=4i^,  o'"=4i'4,  an  a"=4P. 

Tin  pUoea  o'  replace  the  basal  angles  of  the  pyramid  P,  and  their  edKes  of  mtv- 
MCtica  with  the  same  a  are  parallel,  or  in  other  word*,  a  truncatea  edge  T  of  tha  Cdhb 
**(fi>P«);  thBrBiore,(810,  a,l),».(B+l)=am'»;  or»iiieeB«'=l. 

*  We  add  two  gaoeral  prindptea  here,  whidi  indnde  this  case  and  otbars : 

.    V 1. —  ^.__-^_|^  ^^  boriacntal  and  parallel,  haTe  n':=»,  (fig.KI,  »'  *,  »'Tl 


•  wUck  h«re  Owi  in 


i>  the  aig»K,tm,i9m'=m,{mmM 
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AgtiB»  risM  «•  Mpteoflft  Om  edgw  brtwMB  •  (  Pm  )  and  </,  (SJPS), 

m(n^l)=:ii.  (§  5S,  c.  2). 

TUrefiMna,  fN(f»-fl)=::2iii(f»— 1)  .'.ns8  and  o^=}  PS. 

ffiooe  the  inteneetioo  of  o^  and  o''  are  horizontal,  n'=:ii,  and  conaequentlT,  i/'wm^Pl. 

Tb  determine  o'  by  measorement,  we  meMiire  the  angle  & :  M,  frooi  wluch  hy  mb- 
tneting  90^,  we  obtain  i?:  Then  bjr  f<»iniila,  (g  71,  6),  m=tan.  iT^eoi  ^T^,  w«  di- 
UnAub  m,  as  before,  eqoal  to  2. 

The  iigns  of  the  crystals  thus  developed  are, 

•  Poo .  P.  OP.  00  P.  2P.  4P.  2P2.  4P2.  Poo .  f  P8.  oo  P8.  oo  PS.  $P8.  4P4 


8.  HEXAGONAL  SYSTEM. 

1.  Apatite. 

6^  Thb  figure  represents  a  hexagonal  prism,  with 
truncated  lateral  edges  and  rf>placed  bnal  edges  and  an- 
gles. The  plane  e  may  be  selected  as  a  face  of  the  fun- 
damental pyramid.    Then 


P=OP,  if=«)  P,  «=ao  P2,  (§  91,  «,  8). 

ft  truncates  a  terminal  edge  of  P,  and  therefbre=:P2,  i 

(§  »1.  «.  !)•  It 

The  edffe  a' :  e  is  parallel  to  a  terminal  edged  P,  since  • 

it  is  paraUel  to  the  edsres  of  the  plane  a,  which  truncates 

thb  edge ;  ooosequenUy,  a'=2P2,  (g  91,  a  2).  | 

The  edge  a :  e'  is  parallel  to  a  terminal  edge  of  9f ; 
therefore,  since  a=P2,  e'=iP,  (g  91,  a,  2). 

a'  (2P2)  truncates  a  lateral  edge  of  the  pyramid  a^'  (mP),  and  therefore,  •"scSP 
(891,0.1). 

The  edge  a'' :  %"  is  parallel  to  a  terminal  ed^e  of  ^  (%jp^  •  oooMqoently,  a''s=4P2, 
(g  91,  a,  2). 

Description  of  the  crystab : 

ooP.     ooPj.    OP.    |P.    P.    2P.    Pt.    •P2.    4P2. 

2.   Calcarecus  Spar, 

tt7.  This  figure  is  secondary  to  a  tfaombohedroo. 
Its  laraer  faoss  belong  to  a  scalenohedroik  Its  pri- 
mary noes  are  marked  J2. 

a  IS  a  &oe  of  a  hexagonal  pdsm,  and  equals  oo  R 

91,  rf,  12). 

The  interfadal  angle  a' :  a,  diminished  by  90^, 
•quail  the  inclination  of  a'  on  the  base,  ==  the  aa- 

gle^;  and  since  m=:^|.(g  93,/)  0'  being  the 

oorrespondiiu^  angle  in  the  primary  a'= — 2JZ. 

The  edges  % :  e',  s' :  «^,  e' :  J2,  are  situated  oqe  aboye 
the  other,  (the  two  planes  R,  being  at  opposite  ex- 
tremities of  the  crystal),  and  are  parallel;  conse- 
qooilly,  «^ :  tf',  are  faces  of  a  scalenohedron,  iS",  (g  91, 
s,  1  )w  But  also  the  planes  a'  ( — 2/2)  truncate  the  acute 
terminal  edges  of  the  scalenohedron.  It  foUowa, 
therefore,  that  e'=A',  (8  91,  d,  9). 

The  terminal  edges  of  the  primary  are  truncated 
bye  =  -ii2,  (g91,«,8). 

The  plane  e'  forms  a  horixontal  intersection  withtf' 
R*)  and  is,  therefore,  of  the  general  Ibrm  ffifi*, 


I 


,g  91,  d;  41    Alao^  baoanse  it  bofela  the  terminal  •4m  of  the  nrimaiT  K  |m'(8»' 
7-l)=«.  «»!,*» 2).    Stoce  »'«8,  we  haya  4«'«mi«i  and  aTaxJ,  th«fcw, i'« 


ne 


mvmumwmr. 


[a)  from  the  angle  R :  R,  we  eqnelkio  f  9Q,  /,  eoe  Xs 


Thetwotdyaoeatplaiiee  e^  (iR")  fcrm  ptraUel  inleneekkM  irilii  two  freee  of  tlie 
•  rbombobedroii  a",  and  theielm  berel  iU  tenninel  edgee ;  taomqvMBHtj,  met  imT  {ZmT 

+!)=«,  (%  91,  d,  lOX  •"=-^A 
To  obtau  ^tie  valne  of  the  axis  (< 

If  «=105<>  6',  then  tinoe  000. 106<>  6'  =  — cosiUo  66<»  =  — <Mt60S2 ;   ^Kefara 

Hence  1-04088  a'— 0^806«=2  a*--8,  or  8^04088  a*=2^1984.    Rediieii«  ftrther  gma 
the  remit,  0*8648=0  (the  desired  tm), 

DeaeriptioD  of  the  crystal : 


3.  Quartz. 

99.  In  this  figure,  R,  a^^wie  the  planes  of  the  fundamental 
mnmid.  a"\  a*  ^ ,  a^ ,  are  other  pyramids,  and  Uie  obliquely 
moated  idanes  tetatrohedral  forms.    a=oo  P. 

The  eoge  Ji :  e*  being  parallel  to  a  terminal  edge  of  the 
ftndamental  pyramid,  0'»2P2,  (§  91,  a,  2). 

Becaose  the  intersections  of  the  planes  o',  o'',  o''^,  o^^,  are 

panllel  to  e'  they  have  the  general  signinP 

The  signs  of  the  planes  a'",  a*^,  a^,  may  be  detennined 
by  measuring  the  mdination  a  \a"\  a: a*^  \tL\ii^ ^  in  the 
heretofore  described.    They  are  thus  found  to  be 

«r=iP,  ad''=:SP,  a'"=4P. 


The  tetarU^edral  forms  o',  o",  o'*',o^'^,o'',  have  thegeneral 
fimuU!!^,  and   aU   but  the  last  are  /!!!^  the  last, 


mPn 


The  inclinations  of  these  planes  on  a,  diminished 


mPn 


by90°,cqualeachthesemi.angleZ,a8in  -—— (§  90,4  As  the  parallel  interaectionB  aio 


m— 1 


parallel  also  to  a  terminal  edge  of  P,  they  are  of  the  general  form  mP 
by  the  formula 

a 
the  value  of  m  is  determined.    We  thus  find  2m — 1=2*84  tan.  |Z,  and  obtain, 

o-=r!£i  0'=/!^.  o-=/£H.o'"=Z6Pf>-=Z8Pf. 
4  4  4  4  4 

4 

.6Ff    ,8Pf    ,8Pf 
4  4  4 


Then 


Description  of  the  crystab :  P.    oo  P.    2P2.    JP.    8P.    4P. 


APPENDIX. 


1.  Polarization. 


The  mode  of  diiitingniiliing  imiaiial  and  buurial  qry^gtels  by  poitariaitiop,  is  tricfly  i 
tiooed  OD  p.  188.  For  this  purpoee,  it  ii  most  ooDYenient  to  have  two  yertical  Metioiit  ol 
transparent  tounnaline,  weu  |)olished,  and  of  as  pale  a  shade  of  color  ascan  beprocmd; 
the  tourmaline  may  be  one  third  to  half  an  inch  in  diameter,  and  mounted  in  a  tlunriqg  of 
coric  an  indi  in  diameter,  and  an  eighth  of  an  inch  thick :  this  is  a  common  mode  oipn- 
paring  them.  By  pladng  one  touimaUne  against  one  side  of  a  plate  of  mica,  andTtlM 
other  against  or  near  the  opposite,  and  looking  through  the  two,  the  character  of  ifat 
mica  is  readily  ascerUuned.  Hie  mica  had  beUer  be  between  a  fourth  and  half  a  liM 
thick,  since  when  too  thin  the  colored  rings  are  very  large,  or  may  fail  altogether  of 
being  distinguiahed  If  the  mica  is  common  oblique  mica,  by  looking  through  the  toor- 
malmes  in  diflerent  dfarectioos  very  obliquely,  a  conoeDtric  series  of  colorad  cPfpHi 
(often  nearly  circles)  will  soon  be  found,  and  then  as  obliquely  mthe  ofjposSte  dirwooo, 
another  like  series  <n  ellipses.  In  one  position  of  the  tourmidine,  ^  nqgs  will  on  two 
opposite  sides  appear  dark,  and  the  rest  light,  and  the  inner  rine  will  be  represented  by 
two  dark  spots,  opposite  one  another ;  in  another  position  of  the  tourmalme,  the  Mans 
^x>ts  appear  light,  and  the  rest  dark. 

In  the  Phlogopite  or  trimetric  mica,  in  which  the  diveigence  of  the  axes  is  small,  tbi 
colored  ellipses  are  seen  in  a  dinei  Tiew,  if  the  mica  is  not  too  tUn.  The  aaras  are  so 
near  that  tnere  is  but  a  single  series  of  large  ellipses  snrroundinff  the  two,  unle«  a 
much  thicker  plate  be  used  than  is  needed  with  the  common  ob&que  miea.  Li  ene 
position  four  oark  spots  are  seen  within,  which  are  not  equidittant.  The  dark  cnM^  tf 
seen  in  another  poaitioQ  of  the  tourmalines,  has  one  bar  lighter  and  longer  than  itm 
other. 

In  the  hexagonal  or  uniaxial  miea,  a  seriea  of  ooncentlle  drdee  are  seen  in  a  £reel 
Tiew.  In  one  position,  four  dark  spots  (inner  circle)  are  seen  about  the  centre,  wh&di 
are  emtidUtanL  In  another,  a  symmetrical  duk  cross  appears.  If  the  mica  is  quite 
thin,  tne  circles  may  not  be  seen,  and  only  ibe  daik  spots  by  looking  very  obliquiily ; 
their  being  equidistant  will  proye  the  miea  to  be  unianal 

To  measure  the  angles  between  the  axes,  a  WoUaston's  goniometer  may  be  yery  ooa- 
yenientl^  used,  llie  tourmalines  with  the  mica  between  may  be  damped  together  aod 
then  adjusted  in  the  position  of  plate  g,  (figure  on  p.  89),  the  centre  of  the  tourmaUnea 
being  placed  in  the  Ime  of  the  axis  of  tlM  mstrument,  and  one  pole  yertically  oyer  the 
other.  The  mode  of  measurement  will  then  be  ^  same  aa  when  measming  ib»  aule 
of  a  crystal  It  should  be  performed  in  front  of  a  window  with  agood  lig^  and  anr 
of  the  window  or  some  other  fixed  line  will  senre  as  with  a  oystaL  For  dampiH  tht 
tourmalines  together,  a  piece  of  sheet  brass  bent  like  a  letter  u  will  answer,  if  nraipg 
better  is  at  hand ;  and  if  a  plate  like  q  (p.  89)  is  attadied  to  the  bottom  of  the  XJ,i 
may  be  easily  acfjusted  for  obseryation.  A  goniometer  with  a  horiaoDtal  circle  is  aliil 
more  conyenient  for  these  obserratkns. 

Traoayerse  seetioos  of  crystals  of  topas,  nitre,  caUta,  and  mainr  epacha  ghra  daSkt 
results.  Tbsra  are  yaiiouB  other  points  conaaatad  with  Urn  wdtj^ti,  for  iHidi  wa  mast 
refor  to  Treatises  on  OpCton 

For  the  results  of  optical  examination  of  mi0as,aeelCic^  beyond,  and  pp.  8M--MS. 
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2.  New  Species. 


CHESTERLTTE,  T,  F.  SmI. 

TVidinie  and  reiemUmg  Albite.  In  ihort  thick  OTstala,  mnaUy  mncii  widar  tiban 
kiw,  with  the  faces  T,  T',  P,  &,  and  a  narrow  X,  (see  figure  1,  p.  8S1);  P  :  rn=rllO<*, 
P7T'=116°,  T  :  a=114i^  T' :  4=112^T :  T'=124«— 1260.  ^^^  obtam^i  with 
the  common  goniometer.  Faces  mostly  smooth  bat  not  polished,  P  and  &  smoother  than 
the  btteral  planes.  Cleavage  parallel  to  P  and  M  porfect  Often  in  twins  parallel 
with  P. 

H.=6.  G.^2'618,  Silliman,  Jr.  Lustre  vitreous.  Color  white,  or  with  a  fiaint  red- 
dish or  yellowish  tinge.    Seldom  translucent,  often  nearly  opaque. 


Com/MMt/uMk— S'Si'+2SlSi'=:Silica  ««13,  alumina  18'88,  soda  18-81, 
8*18=100.    Analysis  by  H.  £mi,  (conmiunicated  to  the  author) : 

Bi66'68      2118*46      Ag  2*09     Ck  0*71      iSTa  10-41      &  2-84=100^)8. 
Qqrgea   84*07  8-«2  0*82  0-02  2-«9  0-4a 


J.  O.  Booth  obtained  in  an  unfinished  Analysis:  Si  86*5,  21 18*5.  T^  oo^gen  ratfa 
ii  hence  4*01 :  8*62 :  84*07,  which  equals  1 :  2*16  :  8*6,  or  approsimBtdy  1:9:8,  gir* 
iBg  the  above  formula. 


Occurs  at  Poorhoose  Quarry,  Chester  Co.,  Pa.,  implanted  oo  dolomite  either  in 
<M  dnstered  crystals,  varyins  from  an  eighth  dT  an  inch  to  an  hadi  and  ahalf  is 
The  Dolomite  is  a  compact  one  ^^rained  rock,  with  the  surfiice  often  crystallised  k 
ante  rhombohedrons^  and  sometimes  other  fbnnsi    An  implanted  talc  and  also  nlila 
oocurs  on  the  same  rock  at  this  locality. 

Ihe  minerals  Scapolite,  Hyposderite,  and  the  above,  make  a  series  having  the  ratioa 
respecUvely  1:2:4,    1:2:6,    1:2:8,  and  the  formulas  &*Si'-|-2Sl  Si,    B^+sSl 

Si»rifc»§i«4-2ii3i». 

The  large  angle  between  T  and  T'  separates  this  species  from  other  fekkpaia.  It 
has  the  ratio  between  the  oinrjgen  of  the  perozyds  and  silica,  1  : 4,  as  in  feldspar  and  al- 
bite ;  it  contains  soda  like  albite,  but  has  much  too  little  silica  and  alumina  to  give  the 
albite  ratio. 

Eemdt  has  analyzed  a  green  crystallised  feldspar  from  Bodenmais,  and  arrived  at  the 
same  ratio  as  above.    He  ol^tained  (J.  f  pr.  Ch.  xliii,  207) 

Si  63*66,  3tl  17*27,  Ca  0-89,  ft  10*66,  JiTa  614,  Ag  2*28,  *e0*46,  ]S&i016=10a 

He  oxygen  ratio  for  the  protozyds,  perozyds,  and  silica,  4*24  :  8D8  :  88*07,  or  nearly 
1:2:8.    The  specific  gravity  is  2*646—2-549. 


LOWEITE. 

Loweite  is  a  saline  mineral  from  Ischl,  approaching  Bloedite  (p.  188)  in  oompoaitioiL 
It  is  yellowish-white  or  yellow  in  color,  ana  G.=2'876.  Analysis  by  Karafiat,  (tferidite 
Mitth.  Fr.  Nat  of  Vienna,  1846,  p.  266) : 

S  52*85,        iSCg  12*78,        ii^a  18*97,        fi  14*45,        9e  £10*66=99*21. 

Formula,  lSraS+l![gS+2ifi=Sulphuric  acid  51*94,  magnesia  18*90,  soda  20*27, 
ier  14  59=100.    (See  page  188> 
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MELANOLITE,  H.  Wurtx,    (Priyate  commimioation> 

In  thin  plates  with  an  uneven  subtriated  snrfiuse  incrnsting  the  sides  of  a  fissure  in  a 
syenitic  rock,  succeasive  plates  overlying  one  another,  but  not  separated  by  true  cleav- 
age.   Structure  columnar.    No  distinct  cleavage. 

H.=:2.  G.=2*69.  Lustre  resinous.  Color  black.  Streak  dark  oUve-greeo.  Opaque. 
Very  brittle. 

CompoiUion. — ^According  to  Wnrts, 

Si        £1         9e  t'e         fTa       S 

80-86       8-92      20-26       21-91      1-62      8-94      OaCl  2-77=1 00'83. 

As  the  magmfier  ezhibiteparticles  of  carbonate  of  lime  in  the  mineral,  this  ingredient 
iras  only  an  impurity.    Thrown  out,  the  analysis  becomes 

Si  £1  9e  Pe  fTa  £[ 

85-24        4-48         28-18        2609         1-86         1021=100. 

Oxygen    18-81        209  694  667        048  9*07, 

S'ving  the  oxygen  ratio  for  the  protoxyds,  peroxyds,  silica,  and  water,  2:8:6:8,  and 
a  formula  B«Si+fi3i+8fl. 

This  is  the  composition  of  Groppite,  according  to  Rammelsberg,  exceptmg  8  instead 
of  2  £L  The  Groppite  is  however  a  rose-red  species  containing  but  little  iron. 
^  KB.  fuses  easily  to  a  dull  black  opaque  globiue,  which  is  slightly  magnetic.  In  mu- 
riatic add  easily  decomposed,  with  effervescence,  the  silica  separating  as  a  white  powder. 
From  **  Milk  Row  Quarry,"  near  Cambridge,  Massachusetts.  It  has  somethmf  of  a 
dilorite-like  appearance,  but  is  very  brittle  and  nearly  coal-black  in  color,  with  the  eo- 
fannnar  structure  distinct,  but  imperfect 

NIOEEL  YITBIOL,  2!  8.  ffvnt    (Private  commumcatiflo). 

In  capillary  mterladng  oystals,  apparently  rhombic,  or  aa  a  greenish-white  eflkna- 
Taste  mfttallic  astringent 


Oomwmiiim. — A  hydrated  sulphate  of  nickel  Heated  gives  off  water,  and  the  resi- 
doe  which  is  perfectly  soluble,  is  only  a  sulphate  of  nickeL 

Occurs  at  Wallace  mine,  Lake  Huron,  upon  a  sulphate  of  nickel  and  iron,  moetly  aa 
an  efflareacenoe. 

TRITOMITE,  Weibye.     (Kamm.  4th  Supp.  249). 

In  tetrahedral  crystals,  of  a  dull  brown  color.    G.=4*16— 4*66. 
An  analvsis  by  a.  J.  Berlin,  not  altogether  complete  on  account  of  the  small  amoiont 
of  material,  afforded — 

Si     Si     <9r      9e      T     Ca   ]S[g    te   JTa      Mn,Ca,Sn,W 
20*18  2-24  40-86  1611  0*46  616  0*22  1*88  1*46  462  ign.  7'86=99'44. 

The  escape  of  chlorine  on  solution  in  muriatic  acid  indicated  that  the  mineral  eon- 
tamed  the  cerium  as  peroxyd.    The  mineral  appears  to  be  a  hydrous  silicate  of  oxyd  of 
cerium,  oxvd  of  lanthanum,  and  lime.    In  a  matrass  yields  water  and  a  trace  of  fluorine. 
From  the  island  Lamo,  near  Breyig,  Norway,  associated  with  Leucophane,  and  Moaan- 
drite,  in  Syenita 

B.B.  becomes  white,  intumesces  somewhat^  decrepitates  or  breaks  to  pieces  with  tfaa 
lieat  With  borax  in  the  outer  flame  affords  a  yellowish  red  glass,  which  on  oooliqg  be- 
oomee  nearly  or  quite  colorless.    In  powder  gefatinizes  perfec^y  in  muriatic  add. 

UNIONITB,  Sillmmi,  Jr^  (Am.  Jour.  Sd.  [2],  viU,  884). 

Massive,  with  one  distinct  deavage,  giving  it  often  a  subbuneDar  appearance. 
H.=6 — 6*6.    G.=8'296.    Loitre  vitreooa.   Ookr  white  or  slightly  ydlowiilL    Trana- 


BM  APPBVBIZ. 

awuNMiitofi.— B*  9i+6  21  St  [+8  a]=:Silifia  44*9,  almmim  42*8,  magiieHA  8^  wate 
8*7.    AimlyBis  bj  SiUiman,  Jr. : 

5i  21  A«        fTft  HF 

4416        42126        'Z'Se        1-78        8*683s99'04. 

Hie  ooamotitioii  is  near  that  of  ThomaoQ's  Gilbertite;  bat  the  GhTbertite  bee  mmk 
lower  hardness  and  specific  gravity,  and  has  a  nucaceons  appearance.  The  fimoiilA 
is  eseentiaUy  that  of  the  Altcnberg  Icpidolite,  after  Turner's  analysis,  (see  pw  688.)  RR 
whitens,  swells  up  and  fuses  to  a  wmte  enamel,  giving  a  bright  li^t  m  the  m«lw 
aflbrds  water  and  fluorine. 

From  Unionville,  Pa.,  occorring  among  toormaline  with  the  EuphyBiteL 

Altkbbd  Soapoute  f — A  mineral  of  a  leek-green  or  yellowish-green  color,  ocGon 
with  quarts  and  calc  spar  at  Franklin,  New  Jersey,  which  is  very  fusible  and  aifords  on 
analysis  a  compositioii  distinct  from  any  related  species.  It  has  two  deavagee,  nearly 
or  quite  at  right  angles,  one  usually  appearing  most  perfect 

H.=S*5.  G.=2-78.  Lustre  subresmous,  or  subvitreoua.  Streak  nncolored.  Sub- 
translucent.  Analysis:  1,  2,  Brewer,  (private  communication);  8,  T.  H.  Gktfrett^  (oomr 
numicated  by  J.  C.  Booth) : 


6i 

21 

Ca 

1-97 

te 

t. 

jra 

fl 

0 

1. 

46-89 

29-09 

11-18 

2-04 

iTae9 

1-80* 

4-72*=97*16,  Brewer. 

s. 

48-82 

28-44 

12-88 

207 

1-40 

trace 

1-80 

4-72=99-64,  Brewer. 

8. 

44'7fi 

28-80 

8-86«' 

1-60 

414 

0-88 

4-56=98-47,  GtemtL 

•  A  BMn  of  3  ietemiaatioBi.  ^  Pwfaape  too  low,  asoofdiBf  to  tht  aaslyrt. 

Analyms  1,  ezdu^ng  the  carbonate  of  lime,  gives  5i  64-88,  Si  8488,  Oa  6-06,  i%  8*41, 
Aiff  2*88,  which  corresponds  nearly  to  the  formula  2  fiSi-f-S  AISl 

The  mineral  appears  from  the  crystalline  forms  it  presents  to  have  the  crystaBisatiao 
and  angles  of  Scapolite,  although  unlike  thb  species  in  hardness  and  fusibility.  It  gave 
Ibr  the  pyramidal  angle  186°,  which  is  the  angle  a  :  a  of  Scapolite.  The  elements  in 
its  composition  arc  in  the  same  proportions  as  in  Scapolite,  excepting  that  a  lafge  part 
of  the  ume  present,  instead  of  oeloi^ing  to  the  silicate,  is  united  to  carbonic  acidL  Ait 
it  seems  alt<»ether  probable  that  the  mineral  has  undergone  a  change,  in  whichneff  of 
<A«  lime  of  the  orimnal  Scapolite  hat  become  combined  with  carbonic  aeid,  llM  esr- 
bonate  of  lime  is  disseminated  intimatelv  throughout  the  mineral,  sometimes  in  visible 
plates  in  rifts  in  the  specimens,  but  mostly  invisible ;  and  effervescence  takes  plaee  leadir 
fy  with  acids.    A  pseudomorphous  sphene  occurs  at  the  same  place. 

The  occurrence  of  a  carbonate  in  tnis  Scapolite  appears  thus  to  explain  the  mode  of 
existence  of  carbonic  acid  in  many  silicates  in  whu&  it  has  been  detected,  especially  of 
lately  Hermann. 


3.  Described  Species. 

AiosaiTX,  p.  814. — ^Tlie  followmg  blowpipe  characters  and  analysas  of  Algerite  are 
by  Mr.  BichardCrosaley,  of  Boston,  (Laboratory  of  Dr.  O.T.  Jackson).  (Read  befioce  the 
Boet  Soc  Nat  Hist,  bv  Dr.  C.  T.  Jackson,  AprU  17, 1860). 

B3.  alone  fuses  readily  with  intumescence  to  a  white  Uebby  fflasa  With  eoda,  a  dirtj 
white  dag.  With  borax  and  salt  of  phosphorus,  a  clear  beso,  iSuntly  tiiursd  by  ira^ 
containinff  a  silica  skeleton.  In  a  n^tzaas,  yields  water,  whidi  reacts  feebly  alkaline:  and 
the  powcrar,  which  is  li^t  buff  at  firsts  darkens  and  assumes  a  browmsh  tiogei  H.r-J 
to  8*6.    Q.=2-78.    Analysis :  e,  result  obtained ;  b,  same,  carbonate  of  lime  exdoded : 

Si            21          9e         Ag       CaO        &  a 

«.                49  96        24-41        W8        618        4*21        9^        iOr=100-S7. 
h,  62-00        2t^2        1*64        6*89         10^        6-27=:i00. 

Oagrgen,     27*01        11*88       047       2H)8        —       1*76       4*66. 
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Fhsn  tin  nmdi,  Mr.  CroMlej  dedaoM  tlie  OTgco  ratio  for  the  pttAaajdB,  perosjdib 
«Iica»  and  water,  1 : 8 : 7 : 1,  and  thenoe  the  formiila, 

(%  fe)«  Si+8 11  a«4-8  fl  [4  fl  f ]. 

Hie  analyaia  differs  from  that  bj  Mr.  Halite  mainly  in  giving  more  magnena  (6*89 
iDiAead  of  IISO  per  cent)  and  less  water ;  ako  the  amount  of  peroaq^  is  a  little  lata. 

ALLimn,  p.  854w — ^The  annexed  is  another  figure  of  the  Uralorthite  from  KokacfaaroT's 
Mem(4r.  It  shows  well  the  close  resemblance  between  the  form  of  this  spedes  and 
the  ovdmazy  aystallixations  of  epidote. 


i« 


•Nfr 


■•  •  ■  ^a  •••■>■••••  a*^^*  ■  *»«^ 
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A  massiTe  pitch-black  mineral  from  Orange  Oo.,  N.  Y.,  which  has  been  called  aHamte, 
proves,  according  to  an  analysis  by  T.  H.  Garrett  in  the  Laboratory  of  J.  0.  Booth,  (pri- 
vate communication  from  Prof  B.)  to  consist  of  silica,  oxyd  of  iron,  and  lime,  with  a  lit- 
tle alumina  and  no  cerium. 

ANDALUsrrB,  p.  81*7.— Haidinger  fives  the  angle  144^  82'  for  the  indinatioD  of  the 
free  P  on  a  plane  situated  on  the  obtuser  basal  angle,  or  in  other  words  109^  4'  for  the 
wMcrodiagonal  horirontal  prism.  Mohs  makes  the  same  angle,  the  angle  of  a  hraekyM' 
agonal  prism.  The  angle  given  on  page  817,  as  determined  by  Teschemacher,  (P :  a= 
144^  60')«  is  evidently  the  identioil  angle  referred  to  by  the  above  authors;  and 
Teschemacher  has  recently  confirmed  his  fiirmer  conclusion  that  the  plane  a  is  hraehjf' 
diag<mal, 

• 

AiroBTHiTB,  p.  684. — ^The  Thtortauite  of  Genth  (p.  886)  is  the  same  mineral  analyaed 
by  Forchhammer,  (analysis  6.  p.  886),  which  ia  also  from  Iceland  (and  not  Faroe) ;  and 
Rammelsberg  observes  that  it  is  nothing  but  Anorthlte.  The  small  proportion  of 
alomilia  is  attributed  to  mixture  with  the  gangue. 

Afatiti,  var.  FaANcoLrrs,  p.  214 — ^Francolite  is  an  apatite  from  near  Tavistod^ 
Devon.  It  occurs  in  small  masses  of  irregular  aggregpited  crystals  having  a  somewhat 
mammillated  surface.    Analysis  by  T.  H.  Henry,  (Phd.  Mag.  [8],  xxxvi,  184, 1860) : 

Ca  63*38        ^e  and  ftn  2*96  P  41*34         F  and  loss  2*82 

62*81  8*22  41*80  2*17 

This  gives  the  formula  8  Ca'  P-f-Oa  F,  or  that  of  apatite.  Part  of  the  lime  is  replaced 
by  protoxyds  of  iron  and  jnanganese. 

Asoarrx,  p.  896. — ^The  hardness  of  Asorite,  according  to  J.  K  Teschemacher,  as  re- 
cently reported  to  the  author,  is  between  4  and  4*6,  it  just  scratching  fluor  spar. 

BismiTH  NiCKXL,  p.  476. — ^Analysis  by  Schnabel,  (Ramm.  4th  Supp.  164), 

S  Bi         Ki        Co        Cu        Fe      Pb 

81*99     10-49     22-08     11*24     11*69     666     7-11=100. 
8810     10*41     22-78     1178     11*66     606     4*86=100. 

The  result  is  very  different  from  Kobell's.  Rammelsbeig  observes  that  if  the  lead  be 
rejected  as  sulphuret  of  lead,  there  is  left  for  the  sul|diur  and  the  remainiiy  metals^  in 
analysis  1,  the  ratio  of  14*8  :  16*4;  in  analysis  2,  14*8  :  16*1,  or  nearly  1  : 1.  But  the 
mineral  requires  frirther  investigation. 

Bisinmi  OcHRs,  p.  412. — A  Bismuth  Odire,  derived  from  the  decompodtioB  of  mko- 
lite,  aflorded  Sockow,  (in  his  Die  Yerwht  im  Mio.  14^ 

Bi  96*6,        2s  1*6,        9e*  fi'  8H)=100. 

86 


WB  AFPBiroix. 

Dr.  a  T.  JadEHB  hit  obMrredHie  ycDdur  osyd  of  bMmntii  (not  cntaMfttd)  vift  «k« 
TfltnMiyinite  of 


BsEAuinTK,  .Brril. — Suppotcd  from  trials  hj  Flattser  to  be  a  hrdroaa  jihwuihate  of 
pmoxjd  of  iroD.  Oocnra  loliated  and  radiated,  with  one  perfeei  daatago  and  oat  im- 
perfeet  Color  fajadDtii-rod,  or  reddiah-browD ;  itreak  reddiih  ochrt  7C&0W' ;  Inrtn 
yitfomia  or  pearly.  BJB,  fuses  and  odors  the  flame  blnish-ffreeni  Soliible  m  marMrtie 
ackL    Found  in  fimooite  near  Beraun  in  Bohemia.    Probabl j  near  Oawnana 


BaooKTR,  p.  888. — The  crystals  of  Arkansite  haye  been  measived  by 
(Ann.  d.  Mines,  [4],  xr,  447),  with  the  following  results.  We  add  also  the  meaammenta 
of  Shepard,  Teschemarher,  Breithaupt ;  also  those  of  Brookite  bj  Lery  and 


Desel.  Bbep.  T««ch.  Breit.  Levy.  Hwrn.       OalcbyP— i. 

U:U    100°  86'  101°  100°  100°  19'  100°  SO'  100°  SC     100°  11' 

e:e        186°  50'  186°16'  186°  46'  186°  61'  186°  46'  186°  186°  16' 

101°  80'  101°  19'  101°  87'  101°  87' 

tfia'     128°  40'  128°  124°  123°  86'  128°  4(K 

In  one  crystal  of  the  Arkansas  yariety  the  pyramidal  edge  between  e  and  e  in  tnei 
is  tnmcated  by  a  plane,  a,  and  beyeled  by  two  planes,  o,  (IP,  e  being  the  fondamental 
oetahadron).  The  angle  a  :  a  oyer  the  summit  is  121°  89' ;  and  o  :  o  (oyer  a)  186°  88', 
(186°  obseryed).  Brookite  sometimes  offers  a  second  beyelment  of  this  edge,  (planas 
iP)  with  o' :  o'=149°  86'.  Specific  grayity  of  the  Arkansas  mineral=4'08  of  a  crjrt- 
tal;  4*088,  of  fragments.    R==6'6. 

Damoor  in  the  same  memoir  giyes  the  chemical  characters  of  ihe  mineral,  and  i^ieet 
widi  other  chemists  in  finding  it  essentially  pure  titanic  acid.  He  obs^ytd  io  thrta  an- 
a^paes,  in  the  first  deoompoeiDg  the  mineral  by  means  of  bisulphate  of  potaah,  and  m 
tkt  2d  and  8d  by  sulphuric  acid, 

1.  Titanic  acid,  99*36    Perozyd  of  iron,       1-86    Silica.  0^8=101'i8w 

2.  Ferriferous  titanic  add,     96*72    Matter  undissoWed,  6'89=103'1 1. 
8.  •*  "  101-68    Matter  undissolved,  l-39=108-O7. 

Damonr  concludes  from  the  excess  obtained  in  his  analjrses  that  part  of  the  titamum  it 
in  the  state  oiperox^  in  the  mineral,  instead  of  titanic  add,  and  deduces  the  fammln  9i4- 
tTl;  and  he  suggests  that  the  crystals  may  have  been  subjected  for  a  period  to  tbe 
metamorphic  action  of  heat,  and  hydrogen  or  bituminous  vapors,  and  thus  naye  beooBM 
in  part  deoxydized  and  changed  to  the  iron-black  color  tney  present  Some  experi- 
ments OQ  ruUle  confirmed  him  in  the  opinion  that  titanic  add  may  be  thus  deoxydiaed. 

Baucrrx,  p.  200. — The  following  analyses  of  Nemalite  and  Bnidte  by  Mr.  Hemr 
"Wurta,  of  New  York,  (private  communication  to  the  author),  confirm  Mr.  Whitner'a 
results  with  regard  to  the  identity  of  these  two  minerals.  His  specimens  of  Nemalite 
were  quite  pure,  affording  no  trace  of  carbonic  add  or  silica. 

%  ^e  13[ 

1.  Nemalite,  6606  6-63  8013=:101-81. 

2.  "  6611  6-72  undetermined. 
8.  Brudte,               6911                    0  47  80-42=100. 

The  first  two  analyses  give  for  the  oxygen  of  the  magnesia,  protoxyd  of  iron  and 
water  26*64,  1  26,  26*78,  corresponding  exactly  to  (li[g,!^e)^  The  last  corresponda  to 
&g&  Specific  gravity  of  the  Nemalite  (specimen  anulyzed  after  drying  at  212)  2*88  ; 
of  the  Brudte,  in  the  same  manner  2  34. 

The  spedes  Brudte  occurs  at  Pyschminsk,  in  the  Urals ;  and  according  to  G.  Rose, 
the  Ural  variety  and  that  from  Hoboken  and  Swinaness,  contain  some  carbonic  add. 
This  however  cannot  always  be  true,  as  appears  from  Mr.  Wurtz's  investigations. 

CANAANrrx,  8.  L.  Dana. — A  grayish  scapolite  rock,  forming  extensive  beds  with  do- 
lomite and  mica  slate,  at  Canaan,  Ct 

Cbfiipon<ion.~ According  to  Dr.  S.  L.  Dana,  of  Lowell, 

Si  68*866,    9e  4*099,    Si  10*880,    Oa  26*804,    iKg  1*624,    04*00^=99*678. 

The  carbonic  add  is  supposed  to  proceed  firom  mixture  with  carbonate  of  lime. 


AFFBMIMX.  CM 


8170*41,  MagneaiA  28-25,  Sods  1-89=100. 

IteoDtains  bat  a  trace  of  alumina. 

Ohuaiti,  p.  261.~The  Hjdrotu  mica,  (or  Waawivlimmflr  of  Morin),  approadMa 
Ohlorite  in  composition.    It  contains  (Ana  d.  Mines,  [8],  xrii), 

Si  84-8,    1110-2,    Ca8-4,    fig  81,    j*e  18-0,    fib  6-0,    fi  14-4=98'«. 

Ilie  result  afibrds  for  the  oxygen  of  the  protozjds,  pcrozyds,  silica,  and  water,  10^ ; 
4-77  :  18-08  :  12-70,  which  equals  224  :  1  :  8*79  :  2-66. 

CHLoaoPHTLLm,  p.  294.— The  formula  should  read  ]ft*Si*+3  fi  9i+2  fi=:Iolit*+ 

Obboioo  laoir,  n,  486. — ^Moberg  has  analysed  the  Chromic  Iron  of  Bereaof,  with  fha 
following  result,  (J.  1  pr.  Ch.  zliii,  119) : 

]^e  18-42,        ]i[g6-68,        €r  6417,        £ll0'88        810-91=101-01. 

As  there  is  an  excess  of  chromic  oxyd  he  concludes  that  part  of  the  chrome  ia  in  fha 
condition  of  protoxyd  (Cr)— as  in  the  following  calculated  result : 

te  18-42,    fig  6-68,    Cr  617,    €r  6840,    Xl  10*88,    8l 0-9 1=1 00-41. 

Whence  we  have  the  formula  (te,  fig,  Cr)  (<5r,  Si). 

The  chromic  iron  of  Texas,  Lancaster  Co.,  Pa.,  which  is  incrusted  with  emerald  niekal* 
has  been  analyzed  in  the  laboratory  of  J.  C.  Booth,  by  Mr.  T.  U.  Ganrett,  (private  com- 
munication from  J.  0.  Booth),  who  obtained 

te <5r  98164,  l^e 9e  6298,  JTl  2-282=100-744 

It  contains  68*884  of  oocyd  of  chrome  (Sr).  The  coating  of  emerald  nickel  was  ra- 
moTed  as  completely  as  possible  beforo  the  analysis. 

Cobalt  Vitriol,  p.  476. — Analyaes  by  Bchnabel  of  a  cobalt  vitriol,  from  near  SiegiD« 
(Ramm.  4th  Supp.  118): 

8  to         Cu        Ca        fig      CI         ]^ 

28-81      28-80      0-80      0-48      088     0-04     46-22    earthy  snbst    1-14=100*18. 
20*84      l6'60      0-44      trcM     trace    0O6      8818  **  84-04=10a 

With  traces  of  iron  and  nickeL 

CoBALTiNE,  p.  472. — Analyses:  1,  Huberdt,  (Ramm.  4th  Supp.  116);  2,  Patera,  (ib); 
8,  Ebbinghaus,  (ib.);  4,  6,  Schnabel,  (ib.): 

S         As        Co  Fe 

1.  Oratwitza,  19*76    4413    80*87      6-76=100,  Huberdt 

2.  *'         columnar,  19-78    48*68    8208      4*66=100,  Patera. 

8.  Skutterud,  20-26    42*97    82-07      842,  quarts  1-68=100^  Sbbinghaoa. 

4  Siegen,  moMiw,  19-86    46  81     88-71       162=991)9,  Schnabel 

6.        **     plumo9e,         19-98    4268      8*67    26*98, 8b  284=100,  SdmabcL 

The  last  is  a  cobaltine,  in  which  three-fourths  of  the  cobalt  is  replaced  by  iron. 

Coppxa  NicKXL,  p.  469. — Analyses :  1,  Suckow,  (Verwit  im  Mineralreiche,  68,  Ramm. 
4th  Supp.  122)  ]  2,  Ebebnen,  (Ann.  d.  Mines,  [4],  xi,  66) ;  8,  Schnabel,  (Ramm.  4th 
Supp.  122): 

As        S         Ni        Fe 

1.  Riechelsdorf,  68*69    0*16    46*76    210=102-80.  Suckpw. 

2.  Ayer,  64*06    218    48*60    0*46,  Co  0*82,  Sb  0O6,  Gangna  0*8=100*76,  B. 
8.  Westphalia,    62*71    0*48    46*87,  Cu  1*44=100,  SdmabeL 

Thekwt  two  wira  nmttn,  and  BMbDMi  obtiiBid  for  tha  qMdflo  grorlly  of  hb 
specimen  7*89. 


Duiroki,  p.  SE3.— The  (naeinl  figure  of  Dkinne  from  the  Dolomite  oTOunpo  Lcefo, 
8t  Oothmrd,  w  oopjed  from  M>ngn»c  (Bib.  Umv.  de  0«nive,  ti,  Jul  1B481  wha  five* 
the  foUowing  uglei ;— M  :  1I=1!9"  M',  i" :  f'^IO"  M',  i'"  :  *•"=  ^^ 

W  la',  o":o"=lfilo  3!'.  116"  8B',    (over  the  11000111,  oppodtel      y>( 

109"  6',o"'io'"=ia6''  12'.  12!"  12',  (over  the  mmmH.  opponte),  /f^V 
97°  S',aifl=117''  iB'.aie^iai"  V.  Hiidinger  obuined  ftwo  the  j  '^  '^ 
Schanmiti  ci7>Uls,  (see  figure  od  page  !!3,  b  vbich  the  plane  a'  i» 


•X'i 


ly  M),  M:M=ie9''  M',<"  :  i"=70o  M';  o":o"=101'>  5t'.    '  jl 
Crystila  occur  imbedded  in  dulomite  in  contact  vith  ■  lai;^     '-■ 


wyital  of  corundum,  which  thej  Bometimes  even  penetrate.  One  of 
tba  face*  of  thia  crystal  of  corundum  is  wholly  covered  vith  them,  the 
diaapne  cryatula  being  placed  tianiversely,  or  panUel  to  *  bagal  edige  of 
the  corundum.    Tlicj  are  small,  colorless,  slightly  jellovish,  longitudi- 

sbUt  atiiatad,  and  have  some  resemblauoe  to  crystala  of  topax.    Lustre  m^ .  _ 

peaall;  on  the  terminal  planes.  Cleavage  diitioct  panllel  -with  the  ibortci  diaocnd ; 
•ad  vhen  heated  the  cryitala  split  in  the  cleavage  directioiL  Scratdies  glasa  «M^,  bat 
doea  not  acnlch  quartz.    EB.  vhileDs,  but  is  completely  inlunble. 

GnDon,  p.  862. — Rammelsberg  renders  it  probable  fromhia  reaeardiea  that  (coDtnur 
to  HermaDas  results)  in  all  varieties  of  £pidote,  includit^  biichlaodite,  theonninuo 
jbr  the  protozyds,  perozydB,  and  silica  is  1  :  S  :  3,  giving  the  formula  B*5i+8  B8L  The 
TwiMioD  from  this  ratio  obUuned  by  some  anBliriea,heBhowsia  owiog  tolhe  eiiateDCeef 
the  iron  both  as  pToto^daiidpeiviyd,aiidaniDcoiTect  delenniuatioDof  thepropartiDoa 
of  the  two. 

EiKuun,  p.  SM.— The  formula  should  read  &'  ST-fS  B  3i-f 8fi=:Iolite-{-S  3- 

FaLnarAi,  p.  S!6. — Analysis  of  a  bluish-white  feldspar  (i^thoclaae]  frtnn  Mulde,  a 


Freiberg,  by  Moll,  (Ramm.  4th  Supp. 
tite  by  Deksee,  (Ann,  d.  Hioee,  [4],  zi 


Ca      £g     $a       £ 

0-82     S86     12<I6=100,  Mol 

O'SO     0'7S     (HtO     310     10-41,  ign.0-41=»9-<4. 
Phcepboric  acid  has  been  delected  by  Fownes  in  some  feldspars.  (Cbetn.  Oaa.  Na  100. 
p.  4eC) ;  and  also  by  Svunbei^  and  Struve,  (J.  t  pr.  Chem.  xliv,  SOO). 

QiRMET — Ptbofe.  p.  34fi.  349. — Analysis  of  a  white  gsmet  from  the  Schiachimakian 
Uouutains,  (Q.=3'B04),  by  Croft,  (G.  Rose,  Keise  nach  d  Ural,ii,  1S2} : 

Si  38-88.         51 24'19,         Ca  3716=9810. 
Analjiiis  of  a  pyrope  by  Hoberg,  (J,  f.  pr.  Ch.  xliii.  122), 

Si  41-30,  il  82-36.  ta  9-94.  tt  4  18,  idg  16-00.  Oa  629.  STq  2-69=10011. 
Pyrope  is  therefore  sgartiet  containing  proloxyd  of  chrome,  while  Oavftrortte  oantMns 
peroxjd  of  chrome.    The  formula  is  that  of  cotmnon  garnet. 
[Id  the  foimula  of  pyrope  <hi  p.  !i49,  BSi  should  read  fi'  Si]. 

OiLBiBTiTE,  Thanaim. — In  thin  plates,  or  small  folia,  lying  irrt^larly  tc^ether,  and  in 
radiating  group!.  U.=2'76.  0.^2'64S.  Lustre  silky.  Color  white,  slightly  yellow- 
iah.    Translucent    Sectile. 

Campimticifi. — According  to  Lehimt,  (Thorn.  Min.i,  286),  and  Thomscm, 
Si           £1         fig        Ca        fe         a 
1.  Cornwall.          46-16      40'I1      1-90      4-17      S'43      4-26=98-01,  LehnDt. 
S.  Ldc  doubtful,   47-80      82-62      1-60      018      4-00,  ^8  923=10049. Horn. 

The  first  giveethe  ratio  (sxcludliv  the  water)  If  1  1!  :  16,  and  the  mineral  looki  lika 
u  altered  mica.    The  seeoDd  li  pn£*Uy  mM^vodite,    Sea  pp.  S88.  B89. 

Pound  at  Cornwall  in  the  lode  of  Stonagwyn,  St  Juit,  mixed  with  fluor  ipar. 


Gk>LD,  p.  549.— F.  Alger  hit  deteribed  a  cryitel  of  gold  finom  CalifiHniia,  haTiqgjMi  oc- 
tabedral  form,  which  has  the  eztnorduary  ute  of  fiye^izieenths  of  an  indi.  Tor  an- 
aljees  of  Gold  by  A.  Levol,  see  Ann.  Ch.  Al  [8],  xxrii,  810. 


Gtmhri,  ThoiMonf  (Phil  Mag.  1848,  Ifarch,  zxii,  1911 — A  eapeniuie  mineral  from 
Baltimore,  Maryland,  occmring  amorphous  and  of  a  pale  dirty  orange  odor,  snbtrana- 
luoeot»  iMiTing  a  resinous  lustre,  quite  tough  and  nearly  as  hard  as  fekbpar. 

OompoMiiian, — ^Aooording  to  Thomson, 

Si  40-16,        Si,  9e  1-16,        %  86-00,        6a  0^80,        lH  21-16=399-73. 

Formula  "SlLg  9i-|-]S[g  £[',  or  near  Hydrophite  and  Deimatine. 

BJ3.  becomes  dull  brown ;  with  soda  a  white  opaque  mass ;  with  borax  a  ooloriass 
glass ;  with  cobalt  solution  a  rose-red  color. 

HAaMOTOxx,  p  804. — Rammekbm,  from  a  reriew  of  all  the  best  analyses  of  Hanno- 
tome,  deduces  the  formula  fi  Si-f£l  3r*-f-5  £L  Some  analyses  give  4^^— 4th  Sapp  p  89. 

HALLOTsrrs,  p.  288. — Analysis  by  Monheim  of  a  Halloysite  from  Altenberg,  near  Aiz 
la  Chapelle,  Q.=2*221,  (Verb.  d.  nat  Ver.  d.  preuss.  Rheinlande,  y,  41 ;  Ramm.  4th 
Supp  221), 

Si  40-81,        Si  88-28,        2d  1-28,        fi  28'69=98-46. 

It  is  near  the  halloysite  of  La  Youth  and  Thiviers,  and  gives  the  formuU  Sl'Si*+lS  A. 
It  differs  but  little  from  some  kaolin. 

HxnaoeiTK,  p.  449. — Rammelsberg  has  analysed  another  mineral  from  Limoges* 
(the  locality  of  neterosite,  triplite,  tri^yline,  and  hureaulite),  and  obtained  the  following 
result: 

1^82-18,  9e  81-46,  Hn  80-01,  fi  (loss)  685, 

corresponding  to  the  formula  (iPe-f-^&i)'  1?*-f  S.fl. 

DumnoT  deduces  for  the  heterosite  8  (f  ^e+ili[n)*  P*-|-6  &  The  hureaulite  aflbrded 
(ftn,  fef  P-f  8£[.  (Ramm  4th  SuppL  p  96).  The  aboTe  hydrous  phosphates,  together 
with  Pseudotriplite,  (p.  461),  are  considered  by  Fuchs  altered  triphyline. 

HTDaous  AMTHOPHTLun,  Thornton,  Min.  i,  209. — Structure  consisting  of  direrging 
fibrous  plates  or  fibres,  producing  a  scopiform  character.  Fibres  separable,  brittle.  Jjomkn 
silky.    Color  greenish-yellow,  pale-gnyish.    H.=2*6.    G.=2'911. 

CcmpoHtion, — According  to  Thomson,  (loc  dt). 
Si  64-98,      ^13-88,      j*e  988,      libil-20,      &  6*80,       &  1-56,       fi  ll-45==99^. 
The  analysis  corresponds  nearly  to  ]ft  Si-f-1^ 

From  New  York  Island,  in  boulders,  in  the  upper  part  of  what  now  belongs  to  the 
dty  of  New  York. 
A  similar  mineral  in  appearance  is  found  at  Unionyille,  Pa. 

HoaNBLENDS,  p  2*72. — Analysis  of  a  foliated  mineral  called  hypersthene,  from  Onu^ 
Ckk,  N.  Y.,  by  L.  C.  Beck,  (8d  Rep  Regents  Unir.  N.  Y.  on  State  Collections,  Albany, 
1850),  Silica  59*50,  ozyd  of  iron  12*00,  magnesia  27*75=99*25.  Considering  the  ii«n 
in  the  mineral  as  protoa^d,  the  analysis  gires  for  the  oxygen  of  the  protoxyds  and  sQica 
18*82 :  80*92,  which  is  very  near  4 :  9,  the  ratio  in  hommcoKle.  The  mineral  is  thorefbre 
foliated  hornblende,  and  not  true  hypersthene,  and  has  the  fonnida  (fig,  ^e)*  Si*,  or 

more  precisely  ( j  fi[g-f|  feY  Si'. 


iLDXFONBrn. — A  columbite  from  Idelfonso  in  Spain,  is  thus  named  by  Haidinger.   Iti 
diaracters  are  mentioned  on  page  687. 

Isopraa.    Isopync  Qnarti,  ITaidL,  TWner    (Ed.  New  FhiL  Jour.iii,  268).— Lieom- 


paet  misses,  with  dearage.    H.=6— 6*6.    G.=:2-9— 8.    Lustre  Titreons.    Streak  light 


msnidi-graT.  Color  giayieh  or  Tdyat-Uack,  ooeasiooally  spoiled  red,  like  HalSotrope. 
Opaqu»-Hnimiidiio«it  Fractarafiatfiondwidal.  Brittk.  AetaaU^tfyoo  tha  inaf- 
necic  needle. 


6M  Arrjumix* 

Chmparitwn,    CkBi+(ai,g>)Bi,  Kobdl    AiMlyvi  )^  TtuMr,  (toe.  dt) : 

Si  47-09,        SllS-91,        9e  20-07,        Cftl6-48,        Cu  l-94s:9S^44. 

Part  of  the  iron  is  supposed  to  be  protozyd,  judging  from  the  color  of  the  miDenL 
B.B.  fbB68  easSlj  to  a  magnetic  bead.    On  platinum  colon  the  flame  green.    A  dK- 

ca  akeletoQ,  with  nit  of  phosphoroa.    With  the  aoda  deoompoeed  with  diiBflaltrf  tmd 

imperfectly. 
Jntm  St  Ju8t»  near  Penzanca,  in  a  quarts  on  granite  with  tourmaline  and  tin  ore,  in 

pieces,  two  inches  in  diameter.    Also  m  breccia,  on  the  Caltoo  Hill,  Sdinbot^g^  with 

CMrowniron  ore. 


Knuum,  p.  889^ — RammelBberg  deduces  from  the  analyses  on  p.  889,  the  fonnnU 
&9i-f>aKl*Bi*4'^l[^  '"^^  suggests  a  relaticm  to  pinite  and  iolite. 


laAHtADoam,  p.  888. — A  variety  of  Labradorite  in  small  glassy  tabular  cryatala,  eol- 
odbss  and  transparent,  from  an  ancient  lava,  and  supposed  to  be  from  the  island  of 
Maui,  Hawaiian  group,  Pacific  islands,  afforded  M.  Adoiph  Schlieper  the  following 
aoU  OB  analyses : 

Si  Si  9e         Ca  ]S[g         JTa         & 

68-98         27-56         114         8'65         1'86         6*06        0*47=99*21. 

0:^rgen  28-02        12*87        0*84         2*47        062        1*56        0K)8, 


eorresponds  to  the  constitution  of  labradorite,  and  gives  the  specific  formula, 
(lOa +1  J^ii)  Bi+^&l  Si,  (private  communication  from  M.  Sdmepcr).    The  specimen  was 

pkoid  in  the  hands  of  M.  Schlieper  by  the  author.    The  locality  is  somewhat  doabtlUL 

• 

LaiTGAsnEm,  p.  218. — The  crptals  of  tlus  mineral  are  sometimes  acicular,  and  oc- 
casionally it  occurs  in  divergent  hbrous  forms  somewhat  like  a  zeolite.  On  the  same 
specimen  it  frequently  shows  a  broad  foliated  character,  pearly  like  bradte. 

liAOifoinnE,  p.  808.— In  Gterhardfs  fonnuk,  for  6a*  Si,  read  Oa'Si*. 

Lutooptkitk,  p.  428. — An  analysis  by  Karsten  of  the  Leucopyrite  of  Riechenatain, 
(Siaenhattenkunde,  ii,  19),  afforded. 

Arsenic  65*88,         Lron  82*85,         Sulphur  1*77=100. 

This  result  is  near  Hofmann  and  Meyer's  amdysis  of  the  same  ore,  and  aa  Bammela- 
beig  observes,  (4th  Supp.  5),  gives  the  formula,  Fe^As^ Arsenic  66*80,  iron  88*20. 

LuBmm,  p.  410. — Rammelsbere  deduces  for  Liebigite,  (4th  Supp^  142),  frtim  Dr. 
Smith's  analysis,  the  lormula.  2Ca04-B*C-f-86]&;=Car^nic  acid  9*02,  oxyd  H  oraninm 
^9*18,  lime  7*67,  water  44*19=100 

LmmniTK,  p.  814. — ^Marignac*s  Memoir  on  Liebnerite  is  in  the  BiUioth^qpe  Unr^. 
de  Oen^ve,  vi,  298,  Jan.  1848.  The  hardness  is  8*5.  In  the  formula  on  p.  814,  il  abonld 
be6fi(or4i£[> 

LofsaiTiTB,  p.  836. — ^Hermann,  in  a  paper  (J.  £  pr.  Chem.  zlviii,  254,  Nov.  1849) 
which  has  come  to  hand  since  the  printing  of  the  former  notice  of  Undsayite,    * 


that  the  species  differs  from  Lepolite,  in  containing  no  lime.  His  description  is  aa  follows : 
Whether  monoclinio  or  triclinic  undetermined    T  :  T'=120^,  P  on  the  axis=a66^, 

i' :  i'  (see  figure  8,  p.  825,  which  much  resembles  Hermann's)=59^,  &  on  tlie  •»^— 

64^  80'.    Cleavage  parallel  with  P.     Crystals  often  of  huge  sise. 
H.r-^.    G.:=2*88.    Color  black  externallv,  probably  from  iron  derived  from  pjritea ; 


intemaUj  gnV)  bluish  grav,  and  dull  reddim.  Subtranslucent  Fracture  q>Untarj.  In 
a  matrass  yields  water.  fi.B.  fuses  with  difficulty  on  the  edffes.  With  fimns  the  r«ne- 
tkm  of  iron  and  silica.    In  the  concentrated  acids  not  perfecuy  decomposed. 


Hermann, 

5i      21     9e    1*0  fig    S    JTa    fi      ^ 

1.  42-22  27-55  6<98  2O0  8^  8-00  8*58  7-00  PjP  itmeesslOO-lS. 

2.  Oxygen  ratio,   21*90  12*84  2*09  0*44  8*49  0*50  0*64  6*28. 


Appsininc.  fMT 

Hug  gi¥Q0  Hermiim  for  the  dxygen  of  protoxydit  perooyds,  silica,  and  water, 

6-07    :    14-98    :    81-90    :    6*22, 

wbeooe  he  deduces  the  ratio  1:8:4:1,  oorrespoDding  to  B*3i+8  XlSi+S  £L 

But  14*98  is  to  21*90  Tery  doeelj  as  2  :  8  instead  of  8  :  4 ;  and  this  g^es  for  tbe 
ratio  1 :  8  :  4^  :  li  (or  1),  whidi,  ezebding  the  water,  is  the  pn^portioD  m  wemerite 
and  nephelme,  giW  the  formula  B* 9i+2 Si Si+2ifi  (or  2  H). 

Hie  Jai|^  proportion  of  water,  and  the  presence  of  the  ingredients  magnesia  and  iroo 
to  the  amount  they  oocor,  an  amount  hitnerto  unknown  in  the  feldspars,  &yor  Breit- 
haiipt*s  opinion  that  the  crystals  have  undergone  alteration ;  and  if  not  pseudomorpha 
after  lepolite,  they  may  be  after  some  other  species  of  the  feldspar  group. 

LimrjBiTB,  p.  474. — SnGXims. — ^Analyses  of  octahedral  crystals  from  Siegen,  by  Scfana- 
bel,  (Ramm.  4th  Supp.  117), 

8  41-98        ITi  88-64        Go 2209        Fe  2*29=100.         G.=s4-8. 
42-80  42-64  1100  4-69=100*68.     G:=5U 

Rammelsberg  dednees  the  formula  R  3-|-R*S*  or  more  precisely  (Ni,  Go,  Fe)S-HNi, 
Co^Fe)PS',  confirming  Frankenheim's  yiew  of  this  spedes.  The  mineral  is  anidial 
linnnite,.  (kobaUnicheBciea,  Ramm.),  and  the  yariety  may  be  named  SiegeniU, 

HAcnrxnc  laov,  p.  484. — A  Tarie^  of  magnetic  iron  containing  titanium,  afibrded 
Bhodius,  titanic  acia  9*68,  perozyd  of  iron  94*12,  or 

Titanium  0*89,  Iron  66*87,  Oxygen  28*24. 

This  correspond)  to  a  magnetic  iron  with  the  compoeition  (9e,  9i)  $'er=Titanic  aiyd 
8*69,  perazyd  of  iron  61'27,  protozyd  of  iron  81*80=:101*76,  Rammelsberg.    G.=5*l. 

An  earthy  magnetic  irtm  (Eisenmulm)  from  near  Siegen  afforded  Genth,  (Ann.  Ghem. 
Q.  Fharm.  Ixvi,  277), 

Pe 66-20,        Je  18*87,        Stn  1700.         Ou  009,      Sand,  Ac,  1*76=:98*91. 

OoResponding  to  9e  (j'e,  &i).    Specific  gravity  8*76. 

Mrkorio  BiooERALs. — Apatoid,  Sphenomite,  lodolite,  and  Ghantonnite,  are  the  names 
of  substances  in  meteoric  stones,  imperfectly  described  by  Prof  G.  U.  Shepard.  See 
Amer.  J.  ScL  [2],  ii,  8*19,  380,  881. 

HiAaoTaiTs,  p.  689. — This  species  is  isomorphous  with  Augite.  M  :  M  in  Miargyiite 
is  860  4',  in  Augite  87<>  6' ;  P  :  M  in  Miargynte  is  101^  6',  in  Augite  100^  26.'  The  An- 
site  group  of  isnmorphs,  includes  with  thu  addition,  augite,  borax,  glauber  salt,  acmite^ 
hornblende,  spodumene,  and  miargynte,  with  the  seyeral  varieties  of  thc»e  spedes. 
See  Amer.  Jour.  Sci.  [2],  ix,  228,  228,  280,  429. 

KiCA  FiJCiLT,  p.  866. — 1.  MuBoomU, — Analysis  of  a  variety  from  Zsidov&cs  in  Huo- 
gary,  (G=2-817),  by  Kussin,  (Ramm,  4th  Supp.  p.  76) : 

5i  48*07,        £188-41,        PeMn^roctf,        &  1010,        fi  8-42=:100. 

This  gives  for  the  or^en  of  the  protoxyds,  peroxyds,  silica,  and  water,  1*71 :  17*98  r 
84*97  :  8*04,  correapoocung  very  nearly  to  1}  :  12  :  16. 

Rammelsberg  in  his  4th  Supplement  has  calculated  anew  the  several  analyses  of  mus- 
omte,  and  lays  down  the  fiirmiilas  of  the  varieties.  But  by  some  oversignt  be  makes 
the  ratio  1  :  12  :  16  equal  to  f :  9  :  12,  as  if  4  : 6  equals  8:4;  and  the  formula  deduced 
is  that  based  on  the  former  ratia  As  the  point  is  of  some  importance,  we  give  here  the 
ratios  fnm.  his  calculations,  making  the  oxygen  of  the  alumina  12,  for  better  oomparisoD 
with  that  of  the  silica,  as  well  as  the  pro!t^[yd8.  A  sli^^t  variation  in  the  protoxyds, 
whether  from  hnpuri^  or  ncrt;  varies  largely  the  talio  to  the  otilier  ii^(rBdieDts ;  while 
the  ratio  between  the  peroo^da  and  ailioa,  aim  ifc  Is  madi  Danw  eqinyity,  la  1^ 
sndi  flootuatiooa.  Hie  reeoHs  (eomspondiDf  to  tha  aoalyBea  on  pi^  S57)  are  aa 
follows : 


APPBHOIX. 

1.  Ut5,  1-68  :  18-62*:  U-tS  =  1-06  :  12  :  16*91. 

2.  Broddbo,  1*42  :  17*76  :  28*95  ==  0*96  :  12  :  16*18. 
4.  FaUun,  1*89  :  18-56  :  24*01  ==  0*90  :  12  :  15*52. 
6.  Kimito,  1*56  :  18*54  :  24*09  =  1*01  :  12  :  15*59. 
6.  Odiotak,  1 44  :  1789  :  24*52  z=  0*97  :  12  :  1645. 

Zndov&fis,    1*71  :  17*98  :  24*97  =  114  :  12  :  16*71. 

Mean,  ezdnding  the  last,         0*98    :  12  :  15*98. 
Mean,  induding  the  last,  1*005  :  12  :  16*06. 

•Corrected. 

The  mean  therefore  of  the  fiye  analjeea  from  which  Rammelsberg  deduces  his  iwtio 
if  Tery  doeelj  1  :  12  :  16,  and  if  Kossin's  analysis  be  added,  it  gives  still  more  nearfy 
this  ratio ;  moreover,  the  separate  analyses  correspond  more  near^  with  1 :  12  :  16  than 
1 :  12  :  15.  pose's  formula  1^  Si+4  ^  Si,  adopted  b^  this  author,  is  not  therefore  soa- 
taioed  by  the  analyses.  Neither  does  Kussin's  analysis  correspond  to  the  ratio  H:  12: 
15,  whence  Rammelsberg  derives  the  formula  &Si+8  ^  Si,  but  more  nearly  to  1^ :  IS  : 
16i,  though  probably  essentially  1  :  12  :  16,  like  the  preceding. 

The  Unionville  and  Abborforss  mica  and  Fuchsite,  p.  857,  amrd. 

Analysis  10.  UnionTille,  1*61  :  18*82  :  24*29  =  1*05  :  12  :  15*91  =  1  :  IS  :  16. 
9.  FuchnU,  .288  :  17*88  :  24*91  =  1*58  :  12  :  16*82  =  li  *.  12  :  16. 
8.  Abborforss,     8*27  :  16*06  :  20*61  =  2*60  :  12  :  16*42  =  2f  :  12  :  16. 

The  last  corresponds  to  the  ratio  2  : 9  :  12.  Taking  the  Fochsite  at  H :  IS  :  16,  it 
giree  the  formida  oo  p.  857. 

2.  Margarodite,  p.  858.— The  oxygen  ratios  for  the  analyses  of  Margarodite  are  giTen 

00  p.  859.    For  comparison  with  the  preceding,  we  give  a  tabular  view  of  the  resnha. 

1.  Delesse,  2*65  :  16*46  :  24*02  =  1*98  :  12  :  17*51  =  0*99  :  6  :  8*76. 

2.  Rammebberg,      2*71  :  1603  :  24*86  =  2*08  :  12  *.  18*61  =  1*01  :  6  :  9*8a 
8.  Schafh&utl,  817  :  16*86  :  24*46  =  2*88  :  12  ;  17*95  =  1*16  :  6  :  8*97. 

Brewer's  analyses  give  an  excess  of  silica,  which  may  be  too  laree.  From  the  abofe 
it  is  altogether  probable  that  the  ratio  1:6:9  will  include  all,  and  that  they  pertain  to 
the  spedes  Margarodite.  The  gilbertite,  p.  684,  appears  to  be  an  altered  muscoyite  or 
a  nuupirodite. 

3.  Biotite^Y'  360. — ^The  chrome  mica^  (analysis  11.  p.  860),  gives  the  same  ratio  for 
the  oxygen  of  the  peroxyds  and  silica,  as  that  characteristic  of  biotite ;  but  the  whole  ratio 
is  diflfereot,  and  it  is  not  known  that  it  is  uniaxial  For  the  Roseudal  mica,  (analysis  7), 
Rammelsberg  supposes  part  of  the  iron  peroxyd,  and  deduces  the  ratio  1:1:2^  giving 
the  formula  3R^Si+2S§i. 

4.  Lfptdolite  or  Lithia  micOf  p.  361. — The  Lithia  micas  have  been  the  subject  of 
study  by  Rammelsberg,  and  he  condudes  that  in  this  spedes,  as  well  as  topai,  (p.  866), 
the  nuorine  replaces  oxygen,  or  is  in  the  same  state  of  composition  as  the  oxygen. 
There  are  several  distinct  chemical  compounds  included,  and  it  is  not  definitdy  known 
that  they  are  all  biaxial.    The  ratios  given  by  Rammelsberg  are, 

a,  1:3:    6=K  Si+S  Si— mica  of  Ural,  Cbursdorf;  Uto,  Rozena,  Altenberg  (Stein). 

6.  2:9:  15=2R§i-f  sSSi— mica  of  Zinnwald. 

e,  1:2:     6:=3  R  Si4-2  S  §i — mica  of  Juschakowa. 

d.  1:6:    7=R"  Si+6fiSi — mica  of  Altenberg  according  to  Turner. 

In  the  Ural,  Chursdorf,  Uto,  and  Rozena  micas,  the  fluorine  is  to  the  oxygen  as  1  :  20 ; 
in  the  Altenberg,  (Stein),  1  :  60;  in  the  Zinnwald,  1  :  14,  or  1  :  11 ;  in  the  Juschakowa, 

1  :  8 ;  in  the  Altenberg,  (Turner),  1  :  25. 

The  Ural  mica  (Turner)  affords  then  the  formula,— writing  for  BSi+fiSi,  (RO+ 
SiO«)-KR»0>+SiO"), 

20  [(R0+8i  O0*4-(R*  0»+Si  0»)]+[(R  F+Si  F«)+(R«  F«+Si  F»)], 

and  in  the  same  way  the  other  formulaf  may  be  written  out    Making  O  fnd  F  iaomor. 
photts,  this  formuU  becomes,  [R(0,  F)4-^0,  F)»]+[R\0,  F)»+Si(0,  F)*]. 


APFSITNZ. 


8.  JAmryiHit  p.  862.— TIm  analyieB  oq  p.  868,  haTe  the  fbDoviitg  oiygtii  imtiM  for 
Um  proUugrdBy  perozyds,  and  silica: 

Si 
16-69 
16-79 
1614 
16*84 
16-68 
16-68 


1. 
8. 
8. 

4 
6. 
6. 
7. 
8. 


B 

4-80 
8-87 
8-48 
8-40 
4-08 
4-01 
866« 


24-48 
28-01 
28-98 
84-12 
24-02 
28-64 
25-87 


16-71 


=  1-08 

=  0-99 

=  QrSS 

=  0-86 

=  1-08 

=  117 

=  0-92 


8-99    :    28-92    :    16-84    —  ,1-08 


6-26 

6-98 
6-94 
6-18 
6-08 
608 
604 


4 
4 
4 
4 
4 
4 
4 


Mean=l-00    :    6-99    :    4 
*  Boppoting  the  alkaliM  eqalTalant  to  the  Ion. 

The  mean  reeult  is  quite  closely  1:6:4,  and  the  same  is  afforded  hy  several  of  the 
particuUr  results.  As  Dr.  Smith  fbmid  no  water,  and  Hartsbome  only  0*6  per  cent,  the 
•pedes  is  primarily  anhydrous.  Including  the  water  found  by  Craw  m  hia  speei- 
mens,  the  ratio  is  1  :  6  :  4  :  1. 

The  Emerylite,  as  observed  by  Dr.  J.  L.  Smith  the  discorerer  and  original  deecriber 
of  the  species,  occurs  with  the  conmdum  of  Magnesia,  Asia  Minor,  aira  also  that  of 
Nazia  and  Nioonia. 

6.  JSt^yUite,  p.  862. — ^The  following  are  the  oxygen  ratios  for  the  analyses : 

1.  1-80  :  20*88  :  22*65  =  0*95  :  11*06  :  12 

2.  1*88  !  21*02  :  22*57  =  100  :  1118  :  12 
8.  1-96  :  22-82  :  2387  =  0-98  :  11*47  :  12 
4.  —  :  21-72  :  28*66  :  11*07  :  12 


Mean, 


0-98 


11*19 


12 


Hie  ratio  1:11:12  appears  therefore  to  be  that  authorized  by  the  analyses.  As  no 
water  was  found  in  the  Sdand  4th  analyses,  the  species  is  essentially  anhydroos.  In- 
dnding  the  water  firand  by  Emi,  the  ratio  becomes  1  :  11  :  12  :  8. 

It  is  still  possible  that  1  :  12  :  12  will  prove  to  be  the  true  ratio;  and  in  that  case  the 
ratios  for  maigarite,  emerylite,  euphyllite,  and  musoovite,  have  an  obvious  simple  rekr 
tioo,  they  being  respectively  1:12:8;    2:12:8;    1  :  12  :  12 ;    1 :  12  :  16. 


JUeajnitUaium. — ^The  foUowing  are  the  oxygen  ratios  observed  among  the  micas,  and 
the  formulas  corresponding : — 

1.  MicH  hftTiog  atonieally  m  much  alnniina  m  filiea,  or  s  kifn  aaoont.    TbtM  mioai  an  hardsrtlNUi 
of  Um  fullowing  diTMioa,aiid  brittlo  or  butalii^tly  tlaitJe. 

1.  Margarite,       1     :     12  8    =     1     :    12    :    8 

2.  EmeryliUy       2    :    12  :      8    =     1    :      6    :    4 
8.  BuphyllUe,      1     :     12(t  11)   :     12 


B»S?4-6XP5L 
B»Bi+8Xl«5i. 

iB'Si+ufiBl 


8.  MIgm  bftTiiif  atomieally  Iim  alnmiiia  Uhub  liUea. 


1.  Muicovite,  c  1 

6.  Fochsite,      1^ 
c.  Abborforss,  2|- 

2.  MargarwUte,  2 

8.  Zepidoliie,  a,  4 

6.  2f 

e.  6 

d  2 

4.  PklogopUe,  18 

5.  JBiotiU,  a,  12 

6.  Pargas,  8 

c.  Chrome,  6 

d.  BoM^ndal,  (1)18 

6.  GbaflDaoanifDeletse,      (t)4f 


12 
12 
12 

12 

12 
12 
12 
12 

12 

12 
12 
12 
18 

12 
It 


16  =  1 
16  =  1 
16  =  1 

18  =  1 

24  =  1 
20  =  1 
80  =  1 
14=  1 

80  r=  1 

24  =  1 
24  =  1 
24  =  1 
80  =  1 

19}=:  1 

18:k1 

87 


12 

8 

6 
8 

2 
6 

1 

H 

2 
1 


16 
lOf 
6 

9 

6 

6 

7 

2 
8 

4 

2» 

4 


:  8  I  4 


8B,12£1,16SL 

B*5i+8SlSl 
BSi+2  3^5i. 

BSi+SSl 

2BSi+8fi3L 
8  Bji+2  S  Sl 
B»Si4-6»SL 

8B*Si+2fi3L 

B»Si+»3L 
B*|i4-a9L 
B*  §1^2  21  a. 

8B*Si+8fi&. 
8B*Bir|-ft!lBL 

8B^BfrfsSBL 


KM  ApftwDtx. 

The  taHnenl  DiphtmUe,  (p.  t9t),  rcMmUeB  maigirite  and  enpliylKtay  Mid  !■■  Um 
ratio  1 :  4i  :  8|  or  2| :  12  :  10. 

We  have  not  written  a  formula  for  the  mwoovite.  It  is  eTideiit  from  a  svarrej  of  the 
compounds,  that  thera  most  be  aome  more  aattafiictoiy  mode  of  exhibttisg  the  relatJooa 
of  iubetauoea,  than  br  the  formulae  often  made  out  They  freqoentlj  malip  dhanatj 
instead  of  showing  relationships,  and  tend  to  mislead  the  eye  notthorooi^y  acgnamtad 
with  the  wide  Tariation  of  formula  oanseooent  on  a  alight  chaage  of  ratia 

The  amount  of  water  which  analyses  atfiird  Tories  worn  0  to  5  per  oeot ;  and  aa  ii 
exists  variously  or  not  at  all  in  micas  in  whidithe  oxygen  ratio  is  the  same,  there  ia  rea- 
aon  for  belieTing  it  the  result  of  a  partial  alteration  of  the  mica,  like  that  which  talna 
place  in  iolite.  The  hydrous  yariaties  are  eommonly  more  or  leas  wanting  in  traoqia- 
rancy. 

For  an  article  on  singular  yennifbrm  crystallisations  of  mica  in  quarts,  by  Fr.  Alg«v 
Amer.  J.  ScL  [2],  x. 


PoUrizaH<m  of  Miea, — ^The  angles  between  flie  axes  of  polarization  of  aome  Ameri- 
can Micas  have  been  measured  by  the  author,  in  connection  with  B.  Silliman,  Jr^  aadHs 
ibUowing  are  the  results  arrived  at  For  a  particular  notice  of  the  localities  and  tbe  wm- 
riety  each  affords,  see  description  of  the  species  referred  to^  and  the  notaa  below. 

1.  Muscovite,  Lithia  JHeOt  and  EuphylUU, 

Pennsbuiy,  Pa.,  (brown,  cryat),  69°  Goehen,  Mass.,  (c)  69J® — tH^ 

Royalston^Mass.,  580_59<=»  Pennsbury,  Pa.,  (2d  loe.)  691^—^0^ 

Phibulelphia,  (near  raih-oad),      60'>~«1<>  Middletown,  Ct,  <70i°— 7eo 

near  Faimount,  62^°  Chester,  Mass.,  70^— 70)^ 

Monroe,  Ct.  (brownX  64^0— 66i«  Loc.  doubtful,  (d)  70<>— 701* 

Jones's  Falls,  Md..  66°— 66^®  Leiperville,  Pa.,  70o— 71* 

Greenfield,  Ot,  (a)  66^°  Haddam,  Ct,  (columbite  lo&X  7 1  °— 7S^ 

UnionviUe.  Pa,  67^— 67i°  East  Chester,  N.  Y.,  (e)  7lio_7so 

Acworth,  N.  EL,  67°— 67i°  Paris,  Me.,  (f )  78°-^« 

Qrafloo^N.H,  67°— 69i°  Goshen,  Mass.,  (g)  76°— 76» 

Dixon's  Quairy,  DeU  68°— 684°  Goshen,  Mass.  (roee]^  76°— 76^ 

Willimantic  Falla,  Ct,  (b)  69«— 70°  Euphyllite,  71^0 

€L  A  pale  somewhat  brownish  mica  in  laige  plates.  6.  Color  light  brownisIhgiM^ 
very  transparent  c  A  brownish  mica  associated  with  spodumene.  d.  Pale  gnaoiah 
mica  in  distinct  large  crystals,  e.  Pale  ^eenish  mica  from  East  Chester,  in  West- 
chester, Co.,  K.  Y.  /.  A  pale  yellowish  mica  in  large  plates,  g,  A  palayellowkh  tica 
with  a  shade  of  green,  occurring  with  indioolite. 

2.  Phloffopite, 

1.  Katoral  Bridge,  16°  8.  Pope's  Mills,  (nearly  ctAorlBm),    fo 

«.  Edwaflrds,N.  Y.,  16°  4.  «  (brown),  1#» 

Of  similar  optical  character,  the  coppery  mica  of  fVanklin,  New  Jerser ;  a  yefllopirUi 
eoppery  mica  of  Qouvemeor,  resembling  that  of  Natural  Bridge ;  and  a  black  mioa  fraaa 
Monah,  Essex  Co.,  affording  a  smoky -red  color  by  transmitted  light 

There  is  another  mica  fi^m  Monmouth,  N.  J.,  which  has  the  axes  slightly  diveigcni 
aa  io  Uie  Phlogopite,  occurring  in  large  tables  or  plates,  of  a  dark  diSl  green  flolar, 
nearly  black,  ana  often  having  on  the  surface  cross  lines  affording  triangular  and  rfaombfe 
areas.  But  the  crystals  are  oblique  from  an  obtuse  edge,  like  common  oblique  ndoa, 
with  the  angle  P :  M  112°— 116i°,  and  M :  M=122°— 125°.  This  must  be  a  diatinei 
species  from  the  Phlogopite,  and  also  distinct  from  Muscovite.  It  requires  some  care  to 
ODserve  that  the  optical  character  is  not  that  of  a  unituntU  crystaL  It  resembles  iniidi 
the  Greenwood  Furnace  rhombohedralmica,  (biotite),  extemaiiy  as  well  aa  optically,  bit 
the  crystals  of  the  latCer  mineral  when  in  sections,  as  often  seen,  are  rhombic  pdsas 
oblique  from  an  acute  edge, 

Biot,  m  his  investigations  on  the  optteal  characters  of  the  mioaa^*  obtained  the  angle 


*  In  giving  the  angle  for  micaa  od  pMa  132,  the  half  «Dgie  for  the  anglea  26^  to  47^ 
ifenmaleaid  of  the  whole  aPi^  ttiaaUathiiai^  the  aof^  of . 


isgite&malesdof.thewfaoieanipa.    w**  ■•ii«  thia*»gi^  a^  »-^  ^#y>ii->^,^;^  ^^ 
his  atatemanta  are  in  this  form. 


10*  for  a  wbiie  Anrj  miea  fttim  Fhiliidelidii%  and  64<^  for  a  St.  Gkitliard  mica;  but 
■tetn'tliat  66^  to  *J0^  is  the  mott  eomnxm  range.  Biot  also  ^fes  the  angle  50*  for  a 
tStwtirf  mica  from  Zitmwald,  Bohemia,  and  Brewster  mentions  having  obserred  the 
nm^46*. 

MoLTBmmn,  p.  889.— Analyses  by  Sranberg  and  Stmye,  (J.  £  pr.  CSt  iHt,  2At) : 

1.  Lindaos  in  Smaoland,    S  89*766       Mo  57*868        Oangue  2  876=100. 

2.  •*  **  «  40-678  68-627  0-800=100. 
t.  "  **  "  40-409  68-470  1-221=100. 
4.  Bohnslan,                          89^10              67*164  8186=100. 

Hie  formula  Mo  S*=(with  the  new  atomic  weights)  Snlphm*  40*99,  molybdenum  69*01. 

ITisiocuiLcrR. — Pseudomorpha  after  Gay-Lussite,  called  Natrocalcite,  from  Sanger- 
hanieo,  have  afforded  Marchand  on  analysis,  (J.  1  pr.  Chem.  xlvi,  96X 

CaC 94-87,    &,1?ell6,    Ca3  2*02,    ]Q[  184,    Gangue  110=99*98. 

KidXL.— An  earthy  ore  of  mekel,  allied  to  earthy  cobalt,  ooenrs  at  Mine  La  Motte^ 
Miasouri,  which  affords  10  or  1 1  per  cent  of  oxyd  01  nickel,  besides  ozyd  of  cobalt  and 
copper,  with  iron,  lead,  and  sulphur. 

Opal,  p.  246.— The  Fire  Opal  from  Washington  Oo,  GkL,  (p.  247),  has  been  analyiad 
hj  G.  J.  Brush,  (private  communication),  with  the  following  result : 

Si  91-89,        XI 1-40,        fig  0*02,        fl  6-84=10016, 

girmg  the  formula  Si*  ^    G=2*07. 

A  resin  opal  from  Vourla,  near  Smyrna,  (p.  247),  having  a  grayish-green  color,  af- 
Ibtded  Mr.  Brush  6-10  per  cent  of  water.    G.=2-064. 

PaoroLXTB,  p.  248. — ^The  formula  (Ca,  ]!]^a)*Si*4-fi  corresponds  well  with  the  compoai- 
fSoQ  of  PectoUte,  it  giving  the  percentage,  (making  the  lime  to  the  soda  4:1),  Silica 
01^,  lime  84*8,  soda  9*4,  water  8*4=100.  KxcUiding  the  water  it  ia  the  compoeition 
qC  a  hornblende,  as  shown  bv  Frankenheim. 

[The  formula  of  Rammelsberg,  p.  248,  following  Kobell's,  pertains  to  the  preceding 
species  and  should  be  erased]. 

PnnnR,  Ifermanitf  p.  214. — Previous  to  Hermann's  description,  this  species  was  men- 
tioiied  b^  Silliman,  Jr.,  (Am.  J.  Scl  [2],  iii,  409, 1847),  as  a  mixture  of  carbonate  of  ma^ 
neda,'With  the  hydrous  carbonate  of  nickel,  and  afterwards  by  Shepard,  under  the  name 
kfdro  lUekd-magnenie,  as  a  hydroos  carbonate  of  nidcel  and  magnetite,  (Am.  J.  Sci  [21 
▼1,  260)k  The  color  fades  in  di£Ger6nt  specimens  from  a  clear  green  into  white  or  gnynh- 
white,  drawing  that  the  nickel  is  not  essential  to  the  species. 

PLATDnnc,  p.  646. — ^The  author  is  informed  by  J.  £.  Teschemacher  that  he  has  detected 
a  large  proportion  of  platinum  with  the  gold  of  California.  In  an  ounce  of  the  gold 
hi  fine  grains,  he  found  about  fifty  granules  of  pure  platinum.  A  portion  of  them  were 
boUed  in  strong  nitric  acid  to  test  their  platinum  duracter.  The  proportion  of  platinum 
in  the  gold,  Mr.  Teschemacher  observes,  is  about  as  large  as  with  that  of  South  Amoiea 
—A  fact  of  great  interest  to  the  arts  as  well  as  science. 

PaASSOun,  p.  294 — Rammelsberg,  br  makinpf  the  iron  in  Erdmann's  analysis  pero^d 
m  i^ce  of  protoxyd,  obtains  the  formula  (k*  Si+8  fi  Si)^8]^  making  it  an  iolite  which 
loet  1  Si  and  received  8  £L 


PraALLoun,  p.  269. — According  to  Biachof,  pyndlolite  is  an  altered  angite, 
apedes  it  approaches  in  composition. 

PrmAaoTLLiTK,  p.  289 — ^According  to  Bischo^  Pyrargillite  is  allied  to  the  FaUnnito 
aeriea,  and  is  a  result  of  the  alteration  of  iolite.  (Lehrb.  der  phys.  a  chem.  Geologie^ 
%  876 ;  Ramm.  4th  Supp.  192). 

PraoeoLXEm,  p.  268.— Analyaia  by  Svanberg  of  a  green  mineral  from  Tabeig  in 
^Wermland,  near  ddorite  or  green  mka  in  appearance^  (S*  V.  A&  Hi  1889,  lit), 

"Bi  86-76,  lb  18*08,  t%  ^U,  ibk  l-U,  1^f,  tMT,  t  MY,  Mf  F  HO^  fi  U'7Ik10»M. 


6M  AmvMi. 

Buimdiibeiv  thence  dfldooetlilie  form  For 

ilite,  iraich  u  doeelj  related,  see  pages  291  and  696. 


Prmozxin,  p^  266. — Analvab  of  an  asbestos  from  Staten  Idand,  compact  in  tsxlanb 
(roekwood),  with  a  greenish  color,  by  L.  C.  Beck,  (Sd  Rep.  Regent's  U  oIt.  od  State 
OoUeetions,  Albany,  1860,  p.  182), 

9166*20,        AgSO^S,        Ozyd  of  iron  11*82,        fi  2-26=100. 

OoDnderine  the  iron  in  the  mineral  as  protoocyd  it  affords  for  the  oxygen  of  the  pio- 
toKfds  and  silica  (excluding  the  water)  14*44 :  28*68,  or  1 : 2,  the  ratio  n  pjRUDBDe»  and 
gMDg  the  fonnula  (Ag,  t'e)*5i*. 

Pyroxene  occun  at  Fine,  St  Lawrence  C<k,  N.  T.,  in  crystals  more  than  a  yaid  in 
langth,  (Emmon's  Jour.  Agric.  iii,  168).  The  **  Idocrase**  fhxn  Hall's  on  Mnawilwnge 
JjULB,  is  pyroxene,  according  to  Beck,  giring  the  angles  87^  and  98^. 

Scmcmunan,  p.  894. — In  a  recent  examination  of  scfaorlomite,  Mr.  Croasley  haa  ob- 
tained the  foUowmg  for  the  composition  of  this  species : 

Bi  26-86,        Ti  21*56,        9e  22*00,        ^  trace,        6a  80^2,        Stg  1-25=101*89. 

Itiere  may  be  still  some  titanic  acid  with  the  silica.    The  state  of  oxydatiOn  of  the 
iron  was  not  particularly  determined.    But  considering  it  protoxyd,  as  indicated  by  the 
in  the  analysis,  it  affords  the  formula  ^o  Si-|-Oa'  Tl    (Pri?ate  commonication). 


Ssararmnc. — Metaxite. — Marmoutx,  p.  256. — The  serpeotine  localities  of  Texas,  Lan- 
caster Co.,  FtL,  afford  many  varieties  of  serpentine,  or  serpentine-like  minerals^  which  so 
graduate  into  one  another  that  it  is  difficult  to  diBtingmsh  them  into  species.  Shepard's 
wilUamsite  (p.  266)  is  from  this  locality.  The  following  are  other  analyses  of  allied 
Tarieties :  1,  2,  W.  H.  Brewer,  (Silliman,  Jr.,  Proa  Amer.  Assoc,  in  1849,  p.  184) ;  S,  O. 
J.  Brush,  (private  communication), — ^to  which  we  add  other  analyses ;  4,  from  ViUa  Rota 
on  the  Po,  Delosse,  (Ana  d.  Mines,  [4],  xiv,  78} ;  6,  from  near  BiUenberg,  a<^n^^*| 
rBamm.  4th  Supp.  200) ;  6,  from  Zobhtz,  0.  Schmidt,  (J.  £  pr.  Obem.  xlv,  14) ;  7,  from 
boboken.  New  Jersey,  T.  H.  Garrett,  in  the  Lab.  of  J.  0.  Booth,  Philad^  (private  oom- 
mnnication  from  Prof  Booth) : 

Si     XI    9e      ]^e    fig      ]^ 

1.  "  Oreen  PicroliU,**  44*25  4*90 8*67   84*00  10*82,  JH  0-69=99'eS,  & 

&  *"  8UUy  Serpentiner  44*58  8*08       615        84*51  12*88=:100^,  Silliman. 

8.  **  Wmanmte,"  45*02  3*85  87*75  18*01=99*18,  Brush. 

4.  Siaty,  ffrayUh-ffnen,  4184  8*22 6*64  87*61  12*06=99*77,  Delessa 

6.  Maanve,  paU  orange-green,    41*70  7*04 26*^6  10*26  11*58,  Ca  8*84-^100*87,  S. 

6.  *"  Aebeeius,*'  48*70  276  10*08  29*96  12*27,  Sa  1*98=100,  & 

V.  Marmolite,N.J^  42*82  0*66 1*28  42*23  13*80=100*29,  Qairitt. 

The  WiUiamnte  closely  resembles  the  slaty  serpentine,  and  both  appear  to  be  impm 
varieties  of  the  species  serpentine. 

The  Marmolite  gives  for  the  or^gen  of  the  protoxyds,  silica  and  water  16*68 :  21^  : 
12't7,  which  does  not  vary  essentis&y  from  the  ratio  in  serpentine.  Hermann's  ibrmnla 
requires  the  percentage,  silica  40*18,  magnesia  44*28,  water  16'64. 

[The  formuU  of  serpentine,  p.  255,  should  read  2  IJEg*  9i**-f8  i[£  fi^ 

SonnAWAUTX,  NorkenakibWe  Bidrag,  p.  86. — ^Massive  ;  no  cleavage  apparent  Hj= 
2*6 — 8.  G.=2  53— 2*58.  Lustre  vitreo-resinous,  or  like  bitumea  Streak  liver-bitnm. 
Color  grayish  or  bluish-black.    Opaque.    Fracture  flftn<4inir^i     Brittle. 

CMnpon/tofk— Analysis  by  Noraenskiold, 

Si  49*4^        11 18*8,        te  18*17,        itg  10*67,        1^  2*68,        lH  4*88=99-ia 


Supposed  by  Berselius  to  be  a  mixture  of  a  sUicate  and  phosphate,  the  siUcatc 

ponding  to  (]fi^,  ^e)'  5i*-|-£l  Si*,  which  is  essentially  the  formula  of  Wichtyne,  p.  846. 

BJB.  alone,  it  is  difficultly  fusible  to  a  blackish  globule.    With  boimx  it  forms  a  giMO 
{lasBw    Partly  soluble  in  muriatic  add.    Becomes  reddish  on  expoeure  to  the  atme^hem 

Forms  thin  layers  on  trap,  near  the  town  of  Sordawala  in  railand  *;  at  Bodenmais  m 
Bavaria,  it  ia  associated  with  magnetic  pftHtm,    It  resembles  pit-«oal  in  appMiano*. 


MnvmnoL 


9oi»iun^jp.8Mw— 1%e1iliwiBliMnl  from  IMtSM^  M&,  dteeribtd  ■■  •ochlito.pi 
168,  If  dMenbed  W  Dr.  0.  T.  Jaduon,  (Am.  J.  ScL  [2],  i,  1 19)»  imder  Um  mn&e  euarin- 
lie,  a  name  or^^inaily  applied  br  O.  Robo  to  the  aodante  from  tlie  Bmea  Kta,  but  nib- 
■equentljr  to  another  tpedei.    ur.  JaekMn  obtained 

JSi  B  Si         JTa        fin      iKg       Oa       ft 

85*40      6^46      81*76      17*68      6*46      1*80      1-88      0*88 

If  the  snlphur  is  in  the  state  of  folphuret  imtead  of  sulphuric  add,  it  would  ^ve  for 
8  8*69,  and  a  loss  in  the  analysis  of  8*75.  Dr.  JadEson,  (in  a  priyate  oommmucatko), 
Miys  that  he  is  satisfied  that  part  of  the  sulphnr  is  in  the  state  of  solphnret  of  sodinn^ 
and  not  as  sulphate,  since  it  gave  sulphuretted  hydrogen  with  adds. 

The  analysb  corresponds  rather  nearly  with  some  of  the  analyses  of  nosean,  pi  889. 

the  muuval  called  nepheline  in  the  same  place,  he  now  says  is  canerinite  or  daTyne, 
(p.  324). 

SPATmo  Iron,  p.  444.— Schnabel  has  made  a  series  of  analyses  of  spathic  iron  from 
dKifcrent  localities,  which  are  pabUshed  in  Rammelsbeig^s  4th  Supplement,  p.  809. 

SFODUMXirx,  p.  889. — Tlie  annexed  figure  of  a  oystal  of  Spodumene,  from  Korwidiy 
MaM.,  h  18  been  made  by  the  author  from  a  specimen  belonging  to  Mr.  Charles  Hartwell. 
Mr,  Hartwell  had  measured  the  angles,  and  presented  a  notice  of  the  crystal  to  the 
meeting  of  the  American  Sdentific  Association  at  Oamhridge,  in  1849.  On  eTsminatinn 
the  author  finds  that  the  crystal  is  monoclinic,  and  further  thiait  Spodumene  is  actually 
isomorpboos  with  Pyroxene.  The  annexed  figure  rep- 
resents the  crystal  as  it  is,  with  a  yertical  plane  b'  on 
the  right  and  the  corresponding  one  on  the  left  wanting, 
and  also  with  the  two  planes  o'  and  o"  unmated ;  more- 
over the  back  planes  of  the  smnmit  are  absent,  as  the 
cmtal  is  not  entire  or  is  broken  on  that  part  The 
tage  of  intersection  of  o'  and  o"  is  uncertain,  as  the 
■orfroe  has  been  abraded.  Bnt  the  rest  of  the  faces 
figured  are  smooth,  though  not  bright  The  crystal 
which  Mr.  HartweU*s  zeal  has  brought  to  light  is 
ti  inches  long,  l|-  inches  wide,  and  1  inch  tluck.  The  ^ 
eolor  is  grayish,  with  a  tinire  of  green.  Besides  the  M 
nsnal  deayages— the  orthofSagoma  perfect,  and  the 
prismatic  scarcely  less  so— there  are  distinct  traces  of 
deaya^  parallel  to  each  orthodiagonal  edge  of  the 
pyramid  a — a  direction  pointed  out  on  the  figure  by  the 
dotted  Une  on  piano  M.  The  surface  of  pkne  M  more- 
oyer  is  yery  nnely  crossed  by  lines  corresponding  to 
this  deavage  direction.  The  crystal  is  bisected  along  its  orthodiagonal  section^ 
and  on  holding^  one  of  the  halyes  up  to  the  light  it  is  seen  to  be  translucent,  and  marked 
throughout  with  the  same  lines  as  on  the  surfi&ce. 

The  following  are  the  angles,  as  dbsenred  by  Mr.  Hartwell  and  by  the  author: 


N 
N 
M 


N  :  N  (lateral  angle) 
N:M 

b 

b» 

b» 
M:t* 
M:P 
M:a 
M:a* 
M:o' 
M:o" 

t*:t«  (oy«rP) 
t*:b 
a«:t« 
a :  a  (front) 


BaitwtU. 
87<> 
98«> 
188® 
1870 
168<» 


100®  80' 
1160 


140® 
1170 


Aatbor. 
87® 
98® 

188®  80^ 
188®  80' 
164® 
107® 

108®— 107® 
890  40' 
100®  80' 
116® 
127® 
140® 
79®  80^ 
189®  46' 
140*  80" 


9ft  Mmmtmx. 

Ibr  tiM  pliBie  an  iDdieiM  in  tlw  kMflriM.  ooipt 
art  not  iWfnniMiMn  with  oertttaty.    In  KiMnaaim  ( 
they  are: — 

OP    8P      00  Poo       ooP'oo       00  P^     P    SP     SPoo    SPtt  mPh 
P     K        |i  b  b»      a     a«       t?         o'     &* 

Ibere  hat  not  been  time  for  calcnlating  the  angles,  before  going  to  preaiL 

SrsAnn,  p.  261. — Ramrndsbeig  dednoea  from  the  beat  analjaea  of  ateatite  tlM 
k  ]Kg*  Si*  or  fig*  SiM-6  fig  8L 

BriATrno  PaiuDOMORFBS — RDfaaaLAxarrB,  {BnnumiX  is  a  compaet  iteatitie  ro^  oe- 
enninff  abundantly  in  northern  New  York,  in  the  towns  of  Fowler,  Dekalb»  EdwndL 
Roaw^  Ooureroeur,  Canton,  and  Hermon,  St  Lawrence  Co.  It  baa  a  fine  teztnre  and 
oecors  of  various  colors,  gray,  whitish,  greenish,  brownish,  and  sometimes  black.  It  ia 
■oft  (H.:=3— 4),  and  translucent,  and  receives  a  smooth  surface  by  frietioo.  Q.=S'874. 
The  mineral  has  ofken  the  cleavage  of  angite,  audits  crystalline  forma, and  lypeaia  to  bt 
pseudomorpboua  after  that  and  other  mii^ral  species,  affotrding  an  example  of  ateatWc 
paendomorphism  oo  a  large  scale. 


iJompoiituni. — Analysis  by  Beck,  (Min.  K.  ToiiE,  p.  297);  and  abo  of  an  aDied  alaft- 
Utie  angite  by  Beudant : 

Si  Fe         te  0  An         fi 

59*76        8-40         1-00        0*78        2-86=99-90,  Beck. 

60-66         —        418        4'95         —        4  38=100*16;  Beudant 

This  mineral,  on  account  of  its  softness,  translucency,  and  fine  texture,  ia  worked  in  a 
lathe  into  inkstands  and  other  articles,  which  have  a  very  neat  appearance. 

A  steatitic  Pleonast  from  Monsoni,  has  afforded  the  following  results :  1,  StidUr, 
(Pogg.  bdi);  2,  Marignac,  (Bib.  Univ.  vi,  803,  Jan.  1848)  : 

Si  Si  9e         fig  Ca        fin         £[ 

8110        17-60        2-76        29-69        666         —        18'67=100-28,  StSdler. 
87*6  15  7  4-6  26  8  8*7  1*7  6*0  =100^,  Marignac 

Such  pseudomorphs  often  retain  some  portion  of  the  original  material  unaltered,  or  lo 
different  states  of  alteration,  and  therefore  identity  of  composition,  or  a  regular  ehoni- 
cal  compound,  is  seldom  to  be  expected. 

For  other  analyses  of  steatitic  pseudomorphs,  see  p.  268. 

Stroxtianits,  p.  197. — Analyses :  1,  Becks,  (Pogg.  1, 191) ;  2,  Schnabel,  (Ramm.  4tli 
Supp.  215) : 

1.  Hamm in  Westphalia,    SrC  94-70    CaC  622  fl  0*08=100,  Becka. 

2.  "  «  91-71  7-89  Si  and  loss  0-4=100,  SchnabeL 

Schnabers  analysis  corresponds  to  1  of  CaC  to  8  of  SrO. 

SuLPHuaic  Acid  in  Mineral  Springs,  p.  183. — The  sulphuric  acid  waters  of  Alabama, 
Genesee  Co.,  N.  Y.,  have  been  analyzed  by  EL  £mi  and  W.  J.  Craw,  with  the  following 
result,  for  1000  parts  of  the  water,  (Am.  J.  ScL  [2],  ix,  449) : 

FreeS    fe'5     5l5»     CaS     figS      feS     J^TaS        gi      NaCl 

20122  0-4356  0-3702  11065  04592  01061  01196  00666    =4*6760,  EmL 

2-0070  0-4266  0-3232  1-1161  0-6305  00822  00945  00363  00684=4-6848,  Craw. 

The  specific  gravity  of  the  water  is  100482  at  15°  C,  Emi.  It  tastes  aharply  add, 
affecting  the  teetL 

Talo,  p.  251. — Analysis  of  a  variety  from  Roechkina,  district  of  Slatoust  in  the 
Ural,  by  llermann,  (J.  t  pr.  Ch.  xlvi,  281) : 

Si  59*21,    ilg  8442,    te  214,    iTi  012,    fi  1*00,    0  2*603s99*89. 
Fonaula,  ]f[g*  Si*.    Color  greenish-white. 


Arnmix.  8QS 

TAaHTUni/*^lia8Bbi8,  or  in  phite&  Ko  dasnge.  H.=6*S.  0.2=8*5— t*54b  Losftre 
▼HreooB  to  greuj.    Color  TelTei-brown—blaek.    Opaque.    Fnetnre  BDAQooiMhoidaL 

CkmpotiHaiL'-'AMmXjmB  bj  Gmeliii,  of  the  Tarietj  from  Y  ogelBgebirge^ 

Si       fi       Xl       te       (}ti     "kg     tftL     a      ibk    fiAAm 
60^2    1*42    IT'M    10^7    8-26    8*87    618    8*87    040    0'60r=101'81» 

leading  to  the  formula  1ft'  3i*+^3L    But  the  species  is  probably  bad    A  similar  ndn- 
aral  from  Sasebflhl  near  DraEttliBld,  afforded  SchDedermann, 

8i  56-74,  Si  12-40,  te  1806,  fig  6*92.  JTa  8*88,  t.  0*60,  iSCn  0*19,  fi2-78=:99'8a 

B.B.  melts  easily,  with  intumescence  to  a  brown  slag  or  opa<^ue  glaaa 

Oecurs  at  SSsebQhl  in  basalt  and  wacke,  and  resembles  obsidian  or  gadolinite  in  oe* 

temal  duuttcters ;  also  at  Vogelsgebirge ;  sp.  gr.  of  this  yariety,  (called  ffyahnuUm 

by  Hausmann),  2*7144.     (BreUhaupt,  Kairtner's  ArduY.  yii,  112.      Omdin,  Pqgg. 

dux;  238). 
Ob  the  north  shore  of  Lake  Superior  occurs  a  mineral  resembling  Tachylite,  (and  not 

TautoUte,  as  it  has  been  called) ;  also  in  a  trap  dyke  at  Johnsburg,  Warren  Co.,  N.  T. 

Trradtvite,  p.  414. — The  Virginia  telluriom  ore,  referred  to  tetradymite,  was  firai 
made  known  by  C.  T.  Jackson,  in  the  Am.  J.  ScL  [2l  vi,  188, 1848,  wnere  after  some 
blowpipe  trials,  it  was  published  as  essentially  a  teUuret  of  lead.  Two  analyses  hj 
Jackson,  recenUy  made  (private  communication),  have  afforded 

Te  81-51    Bi  65-26    Au,  9e  earthy  matter  8-6,  S  and  loss  9-58,  Se  trace, 

82-650       66-666        **  **  2*7  "        866,  Se  <rac<=96'466. 

The  testa  and  trials  gave  no  weigfaable  qoantitj  of  aeleoium,  and  in  this  respect  the 
rSBolts  differ  widely  from  Fisher^s,  (p^  415).  Dr.  Jaekaoo  adds  the  following  partienlm 
with  regard  to  the  mineral  In  fohated  scales  or  lamellar  masses,  frequently  interseei- 
iqg  one  another.  Lustre  splendent  and  metallic.  Streak  lead*gray.  H.=l.  1"^"*"^ 
or  scales  flexible  like  graphite,  and  sectile. 

Occurs  in  mica  slate  and  in  quartz  veins  in  nodules  and  incrusted  with  yellow  card 
of  bismuth,  associated  and  mixed  with  native  gold,  or  having  gold  between  its  folia,  tne 
proportion  of  g^ld  amounting  to  2  to  6  per  cent  Also  incrusting  masses  of  gold,  and 
aometimes  the  gold  is  marked  with  impressions  of  the  edges  of  the  crystals  m  the  tel- 
luriom ore. 

TrrAino  Ieon,  p.  482. — Hermann  infers  that  titanic  iron  contains  protoxyd  of  iron  and 
tHaaio  add,  instead  of  peroxyds  of  ironand  titanium,  as  suggested  by  Rose,  (see  p«  488)^ 
and  he  makes  9e,  ^eTi,  ^e*Ti'  isomorphoua,  (J.  £  pr.  Ch.  xliii,  60). 

Rammelsberg  objects  to  this  view,  remarkmg  on  the  improbabiuty  of  it^  and  stating 
that  the  hypothesis  of  isomorphism  between  compounds  of  the  kind  mentioned  is  alto- 
gether an  assumption.  The  argument  drawn  by  Hermann  from  the  magnetism  of  the 
mineral  is  set  aside  by  the  observatioiis  of  Boseand  Scheerer,  (RanmL  4th  Supp.  p.  286). 


TouucALiNB,  p.  868. — ^Analyses  by  Hermann,  (J.  f.  pr.  Ch.  xzzv,  282), 

Si      B       &     9e     t'e    fig    lib    la    fTa    ' 

1.  Black,    89-00  10*78  80-65  1-58    61     944 ,  0  2-50=100. 

2.  Brawn,   87*80     990  80-66  0-50  12-07  142  260  0-50  209,  0  1*66=100. 

8.  Green,    40-64  11-78  81*77    8*65  644  0*90  209   ,  0  166,  Orl-l7=100. 

4.  Red,       42-89     6*84  4409   0-46  0*27  219  8*12,  0  1*66=100. 

5.  Bed,       89-70    6*65  40*29   0*16  2*80  8*02  7-88»100. 

nLxxiTE.~The  species  of  borate,  (see  p.  217),  analysed  by  IJlex,  from  CSuli,  diflbn 
ao^dely  from  that  examined  by  Hayes,  that  it  seems  to  require  a  distinct  appellatioQ. 

XJmAMRi,  p.  409.— Analyaia  by  Werther,  (J.  £  pr.  Oh.  xliii,  882). 

1^14-00,    968-28,    0a5-86,     fialOS,     fi  14-tO=B98^, 
agreeing  with  the  raapli  ofatekiad  bj  BviaUna.    The  ndaBial  wai  from  Awlnn. « 


ApniriDx. 


ViEMiooLinB,  pi  S91w— -Tbe  imrestigatioiM  of  R.  Grotdej/niakiiig  Urn  nwiflnl  nra- 
dsrifte,  are  •aiteiiied  by  STaoberafi  woalyfis  of «  micMeooB  {mtMclerHe,jx  691.  U  k  of 
some  interest  to  obeenre  that  the  fonnula  21ft*  (Bi,  311)^4}  fi,  to  whidi  the  mfaeral 
oofTeepoodt,  (pnmded  Si  and  Si  admit  of  mutual  eubetitatioQ)*  k  tbo  temida  of  pj- 
nneiie,  exoeptmg  the  water,  it  beiiu^  equivalent  to  1ft'  (Si,^iill^)'+8i  & 

A  localitj  of  a  minenl  Tery  similar  to  Vermiculite,  easts  at  FhiUipstown,  Patnam 
Go^  N.  T.  The  minend  is  grayish-green,  and  occurs  in  foliated  scales  somewhat  resem- 
bling tale,  imbedded  in  a  grayish- wmte  niealy  base. 

YioLAir,  Breithtnipt^  Jour,  t  prakl  Chemie,  xr,  S21d — ^Amor|dions.  CSeaTaga  aiftnl- 
ing  a  slightly  rhombie  prism.  H.=6 — 6.  G.=4'288.  Lustre  waxy.  Color  dark  no- 
lei-blue.    Opaque.    Fracture  uneven  to  imperfectly  concfaoidaL 

Yiolan  is  a  silicate  of  alumina,  magnesia,  lime,  much  protoiyd  of  iron,  soda,  and  maii- 
ganeae.  K&  fuses  to  a  clear  glass ;  with  borax  in  the  outer  flame  a  browniali-Tellow 
glass,  Tiolet-red  when  cold ;  in  the  inner  flame  a  yellow  glass  culorless  when  cold. 

TUs  mineral  occurs  with  msgnesiBn  epidote,  at  St  Mairoel  in  Piedmont 

Yosom,  p.  886. — ^The  formula  given  for  vosgite  was  deduced  by  Delesse  lor  the  Oop* 
iioa  mineral    RammeUberg  sug^sts  that  the  mineral  is  labradorite,  (4th  Suppi  IM). 

WiLLnan,  p.  488— Analyses :  1,  2,  Monheim,  (Verb,  nat  Yereins  RheinL  1848, 157) ; 
8,  4,  Deksse,  (Ann.  d.  Mines,  [4],  x,  211) : 

Si         2n       9e 

1.  Stolberg,  26*90    72*91    0*85=100*16,  Monheim     Q.=:418. 

2.  **  26*68  69*06  4*86,  Ca  0-41,  jftg  018,  0  0H)4=100-68,  MotdMon. 
8.  "  27*28  72*87  J'e  0*8(^100,  Deleme.  [G.=:4— 4-16w 
4.  Franklm,  N.  J.,  27*40    68*88          0*87,  &a  2*9=100,  Delesse.    G.=4'lMb. 

WoLvmAX,  p.  408. — ^Thk  species  has  been  crystallographicaUy  examined  by  I>aaoloi- 
—  and  shown  to  be  monocJinift,  (see  p.  689).    He  gives  the  fbllowii^  ang^ea^  (fig.  p^ 


408) ;  M  (front)  :  6=91®  lO'— 91«  80',  M  (back)  :  «=88«  SO',  M :  6  (above)=118»  4r, 

M  :  6  (below)=116<>  41',  e' :  *'=101«,  e' :  P=91®  82',  M  :  P=91<>   69'.— ^im.    CHl 
JPk^  [8],  xxviii,  168. 

WoLLASTONTnE,  p.  265. — Analyses:  1,  J.  B.  Bunce,  (private  oommunicatioo) ;  %  Bam- 
melsbeig,  (4th  Supp.  266) : 

5i        Ca        j[g       j<e 

1.  Grenville,  U.  Canada,     68*05    45*74    1*20=99*99,  Bonce. 

2.  Harsburg,  Harts,  58*01    44*91      1*04    iga  1*59=100*55,  BjuobuMk 

TTTROTAirrALiTx,  p.  899.— The  Uack  Yttrotantalite  from  Ytterby,  Sweden,  (after  ili 
ignition)  afforded  H.  Rose,  (Pogg.  Ixxii,  155) : 

Ta         W         Y         *e       tr         <k      Ag       Cu 
58-65      0*60     21-25      6*29      8iMl      7*55      1*40     0'40=100<)8 

G.=5'67,  after  heating  6'4a  Loss  by  ignition  8*9,  4-86,  5*54  per  cent,  and  the  eokr 
dianges  to  yello wish  brown,  without  any  appearance  of  glowing.  The  acid  preoeot  was 
proved  to  be  true  taotaUc  acid. 

ZwnsnjTB,  p.  466.— The  Zwieselite  has  afforded  RammeUberg,  (4th  Suppw  247). 
P  80*83,  *e  41*42,  Stn  28*25,  F  6*00=101.    Formula  *e«^+Fe  F. 


JRoHo  of  oxygen  of  protoxyda,  peraayds,  iiliea,  and  water,  in  aome  iilieaUt. 


Kerolite,  Delesse.  1  : 

Pimelite,  1  : 

Melanolite,  p.  679.  1  :  1^ 

Algerite,  Hunt's  anal  814.  1  :  6 

Crossley's,  68a  1:8 

Killinite,  889, 686.  1  :  6 

Tachylite,  695.  1  :  ) 


3i    tL 

H  li    Cheaterlite,  p.  678. 

8     1 

2    « ,     Isopyre,  685. 

12  8      Unioiiite,  679. 

7    1      Ohkdnite,  279, 688. 
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Abicfaite,  528. 
Abnziie,  811. 
AcadioUte,  808. 
Acerdese,  469. 
Achates^  242. 
Achirite,  619. 
Achmatit,  852. 
Achmite,  271. 
Achioite,  864. 
Adcnlar  Bismuth,  414. 
Aeicalite,  414. 
Acid,  Antimonoiu,  417. 

Anenous,  419. 

Boracic,  181. 

Oarbodc,  181. 

Muriatic,  174. 

Sulphuric,  188, 694. 

Sulphurous,  184. 

Tungstic,  890. 
Aemite,  271. 
Acimolite,  278. 
Actioote,  278. 
Adamant,  176. 
Adamaotine  Spar,  222. 
Adinole,  829. 
Adularia,  826. 
.Adelforaite,  266,  800. 
AerhenstMn,  194. 
j^gain,  278. 
j£ro6ite,540. 
iEschynite,  895. 
Aitomte,  514. 
Agalmatolite,  286. 
Agafi^te,  229. 
Agaric  mineral,  207. 
i^te,  242. 
Akantioon,  852. 
Akmit,  271. 
Alabandine,  456. 
Alabaster,  201. 
AlaUte,  267. 
Alaun,  V.  Alum,  226. 
Alaanstem,  228. 
Albin,  248. 
Albite,  880. 
Alexandrite,  876. 
Alfferite,  814, 680. 
Altogite,462. 


lAllanite,  854,  681. 
Allemontite,  o.  Arsemeal  An- 
timony, 419. 
Allochroite,  846. 
Allogonite,  282. 
AUomorphite,  194. 
Allophane,  289. 
Allophane,  Opal,  288. 
Alluaudite,  458. 
Almandine,  846. 
Almandine-ruby,  870. 
Alstonite,  198. 
Altaite,  491. 
Alum,  native,  225. 

Anmionia,  227. 

Feather,  224,  226. 

Iron,  226. 

Magnesia,  226. 

Manganese,  226. 

Soda,  226. 
Alumina,  222. 

fluate  of;  288, 284. 

Fluosilifiate  of,  866. 

Hydrate  of;  228,  224. 

Phosphates  of;  229, 281. 

Sulphate  of;224,227,228. 
Alum  slate,  225. 
Alumocaldte,  246. 
Alumstone,  228. 
Alumine  fluat^e  akaline,  288. 

sulfate  224^  226. 

)>ho6phat^e,  229,  281. 
Aluminite,  227. 
Alumocaldte,  246. 
Alun, «.  Alum. 
Alunite,  228. 
Alunogen,  224 
Amalgam,  native,  682. 

Gk^d,  556. 
Amausita,  827. 
AmasoD  Stone,  827. 
Amber,  666. 
Amblygonite,  282. 
Ametfa|st,  241. 

OfMntal,  2S2. 
Amiant,  Stt. 
AmJanthnfeky  tn. 
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Amtaathna,  278. 
Ammonia  alum,  227. 


Ammonia  BiearboDato  o<;i80. 

Muriate  of,  186. 

Phosphate  of,  188. 

Sulphate  of,  186b 
Ammomao-salt,  186. 
Amoibite,  478. 
Amphibole,  272. 
Amphibolite,  278. 
Am[4iig^e,  822. 
Amphodelite,  884. 
AnsJcime,  811. 
Anagenite, «.  Chrooie  miam, 
Anataae,  889. 
Anauzite,  288. 
Andalusite,  817,  681. 
Andesin,  884. 
Andreasbergolite,  804. 
Andreolite,  804. 
Anghuite,  460. 
Anglesite,  499. 
Anglesite,  Cupreoos,  iOOl 
Anhydrite,  102,  20t. 
Ankerite,  210. 
Anorthite,  884^  681. 
AntbophYllite,  278. 

Hydrous,  685. 
Anthosidcrite,  489. 
Anthradte,  177. 
Anthraoonite,  207. 
Antiedrtt,  807. 
Antigorite,  260. 
Antimoine  hjdio-ralfbr#«417. 

natti;  416. 

ozid6,  418. 

ozid^  sulfurtfy  417* 

sulfur^,  417. 

sulfure  niflkdil&re,  478. 

sulfur^      plombo^oDpfi* 
f&re,  516. 
Antimon,  Gediegen,  416.*    ■ 
Antimonate  of  lead,  608. 
Antimooite  of  Uma^  416l 
Antimoobloidii^  417. 
Antfanooblftl^  418. 
Antimonj^hBii,  417. 
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AntimoiiU  copper,  516. 

ooppor  glmnoe,  516. 

leid  ores,  492-495. 

nickel,  470. 

odire,417. 

■flTer,  588. 

snlpliiiret  of  dlTer,  640, 
542. 
ADtimomiickel,  470. 
ADtimonnickelffUuii,  478. 
Antimoiiopliyliite,  416. 
JkntimoDocker,  417. 
AntimoQozyd,  416. 
Jknttnioiiaaurefl  bleioxyd,  606. 
Andmonrilber,  688. 
Antimoneilberblende,  640. 
AntuDODy,  native,  416. 

Anenical,  419. 

Gray,  417. 

Oiyd  oC  416. 

Plomose  ore  oi,  492. 

Bed.  417. 

Snlphuret  ol^  417. 

White,  416. 
Antimooy  blende,417. 

bloom,  416. 

(glance,  417. 
AntnmoUte,  802. 
ApateUte,  448. 
Apatite,  214,  681. 
Aphanerite,  628. 
Aplirite,868. 
Aphrudte,  868. 
Aphrodite,  264. 
Apbthalose,  187. 
Aphthitalite,  187 
Aphtbonite.  614. 
Apkme,  846. 
ApophyUite,  248. 
Aquamarine,  878. 
Aragonspath,  208. 
Arcanite,  187. 
Areodalite,  862. 
ArfTedflonite,  278. 
Argent  antimonial,  688. 

antinioni6  sulfure,  640. 

natii;  684. 

noir,  642. 

ialAv6,  686. 

antimonif^  et   cnpri- 
fdre.  641. 

flexible,  689. 

frajg^Ue,  642. 
Aigeotme,  207. 
Amite,  811. 
Arkansite,  888. 
Arquerite,  682 
Arragonite,  208. 
Anenic,  native,  419. 

8ulfur6,  420. 

■ulphuret,  420. 

white,  419. 
Anenicit»«.phAniiaoolite,219. 


ArwDaie  of  Lime,  219. 
Anenical  antimony,  419. 
I  Arwnikantimon,  419. 
JArBcnikaUues,  428. 
jAraenikblOthe,  219, 419. 
jAnenikeiien,  428. 
i  Anenikkiea,  428. 
jAnenikkobidtkiea,  474 
I  Arsenikmangan,  466. 
|Arwniknickel,469,471. 
jAraenikkupfer,  618. 
Arsenik-ainter,  462,  468. 
Areeniknlber,  688. 
ArBeniksilberblende,  641. 
lArwnioaiderit,  428,  462. 
lArsenioas  add,  419. 
Arsenite,  419. 
Arsenons  add,  419. 
Asbestos,  266,  278. 
Asbolan,  461. 
Asparagusrstone,  214. 
Aspasi^te,  298. 
Aspbaltom,  668. 
Asteria,  222. 
Astrakanite,  188. 
Atacamite,  518. 
Atla8erz,621. 
Atmospheric  air,  178. 
Augtte,  266. 
Ao^ustite,  214. 
Auina,  869. 
Aurichaldte,  486. 
Auriferous  pyrites,  426. 
Auripiffmentum,  420. 
Aurotellurite,  664. 
Automolite,  370. 
Aventurine  quartz,  ^2. 

feldspar,  826,  888. 
Axinite,  866. 
AjEure  spar,  229. 

stone,  229. 
Aaorite,  896,  681. 
Aaurite,  229,  621. 

Babingtonite,  276. 
Be^tionite,  864. 
Baierine,  401. 
Baikalit,  26a 
Balas  Ruby,  870. 
Baltimorite,  264. 
Bamlite,  820. 
Barolite,  197. 
Baroselenit,  194. 
Barsowite,  842. 
Barystrontianite,  198. 
Barytes,  Carbonate,  197. 

Garb,  of  lime  and,  198. 

Sulphate  of;  194. 

Sulphato-carb.  oi;  197. 
Barytine,  194. 
Barytocalcite,  198. 
BarytoKselestiiie,  196. 
BuytophylUt^  292. 


iBasali,  826. 
Basanite,  242. 
JBasanomehui,  48S. 
:  Basic  Fhioerine,  S97. 
iBasicerine,  287. 
iBastite,26a 
sBatradiita,  278. 
iBaudiaserite,  210. 
iBaulite,  880. 
IBeaumontite,  296,  681. 
jBeilstein,  277. 
Bell-metal  ore,  886. 
Berannite,  682 
Berei^elite,  667. 
Berg-crystal,  289. 
Bergmamiite,  800L 
Bergpech,  658. 
Bcrgt'eife,  286. 
Bergtheer,  558. 
Beryl.  878. 
Bernstein.  555. 
Bersclianite,  509. 
Berthierite.  418. 
Beneliit.  220. 
jBerxeline,  S12»  869»  609. 
iBerzelite,  496. 
.Beudantite,  828,  458. 
iBieberite,  476. 
iBildstein,  286. 
Bimsstein.  828. 
iBiotine,  334. 
iBiotite,  860,  68& 
Bismuth,  411. 

Adcular,  414. 

Arsenicid,  418. 

Carbonate  of,  41 S. 

Cupreous.  414. 

Native,  411. 

Ozyd  oi  412. 

Plumbo-cupriferoDL 
sulphuret  o(  414. 

SUicate  of.  413. 

sulfur^  plumbo-cnpri- 
f^re,  414. 

Sulphuret  of;  412. 

Telluric.  414 
Bismuth-ff lance,  412. 

blende,  418. 

cobalt  ore,  471. 

nickel,  476,  68 L 

ochre,  412,  681. 

silver,  548. 
Bismuthine,412. 
Bismutite,  418. 
Bittersalz,  208. 
Bitter  spar,  210,  812. 
Bitterkalk.  210,  212. 
Bitterspath,  210. 
Bitumen,  558. 

Elastic,  659. 
Bituminoaes  hola,  177. 
Bituminous  eoal,  177. 
Black  copper,  618w 
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Blade  letd,  18a 
BiMtk-mA,  479. 
BUkeite,  447. 
BUttereri,  491. 
BUtterkohle,  177. 
Blitter-teUur,  491. 
Blitteneolitli,  89«. 
Bku-bleien,  488. 
Blauetseoen,  449. 
BiMMiaeiistein,  441. 
BUuwpath,  229. 
Blderde,  498. 
Blei&hlen,  618. 
Bleis^lb.  406. 
Bldglaos,  48a 
Bleiglatte,  496. 
BleigumnU)  506. 
Bleikflor,  600. 
Bleibonierz,497. 
Bleimolybdat.  406. 
Bleiiiiere,  606. 
Bleimerite,  606. 
Bl«i  scheelaaurea,  406. 
Blei-vitriol,  499. 
BleiacheeUt,  406. 
Bleisdiiininer,  498. 
Blende,  479. 
Bloedite,  187. 
Blowpipe,  169. 
Bloodstone,  242. 
Blue  aflbestiM,  441. 

copper,  621. 

iron  etfth,  449. 

iron  atone,  441. 

John,  216. 

malachite,  621. 

spar,  229. 

Titriol,  622. 
Blutttein,  4»0. 
Bodenite,  888. 
Bohners,486. 
Bog-butter,  661. 
Bog  iron  ore,  486. 

manganese,  461. 
Bole,  284, 286. 
Bolognian  spar,  194. 
Boltonite,  281. 
Bolus,  286. 
Bonsdorfite,  294. 
Boradc  add,  181. 
Boradte,  86, 187,  2ia 
Borate  of  lime,  217. 
Borax,  198. 
Bomzit.  218. 
Bomite,  416, 610. 
Borocalcite,  217. 
Borosilicate  of  lime,  249. 

of  8oda  and  lime,  281. 
Borsaurerkalk,217. 
Botiyngen,  448. 
Boti^oUte,  249. 
Boubngerite,  498. 
Boumunite,  516. 


Boumoiii^iiidEd^ttii,  474 
BoweiiHe,S66. 
Brancfaite,  560. 
Brandisite,  264. 
Braunbleien,  602. 
Brauneisenstein,  486. 
Braunite,  468. 

Braunstetn,     PSeiiioiikiadbar, 
862. 

Orauer,  Scfawaraer,  459. 
Braunsteinkiesel,  846. 
Breislakite.  276. 
Breithauptite,  470. 
Breunnerite,  212. 
Breyicite,  802. 
Brewsterite,  298. 
Brewiterline,  669. 
Brittle  silver  ore,  542. 
Brochantite,  628. 
Bromic  silver,  646. 
Bromite,  645. 
Bromlite,  198. 
Bromsilber,  646. 
Brongniartin,  189. 
Bromite,  268. 
Brookite,  888, 682. 
Brown  coal,  177. 

iron  ore,  486. 

hematite,  486. 

ochre,  486. 

spar,  210,  212. 
Bnidte,  200,  280,  682. 
Bucbolzite,  816. 
Bucklandite,  862. 
Buntbleiers,  602. 
Bunter'kupferkies,  610. 
Buntkupfmn,  610. 
Buratite,  486. 
Bufltamite,  468. 
Buttermilchen,  644. 
BjBSoUth,  272. 
Bytownite,  842. 


Cacholong,  242,  246. 
Caoozene,  281. 
Cadmium,  sulphuret  ol^  480. 
Cairngorm  stooe^  241. 
Calaite,  229. 
Calamine,  486. 

Electric,  482. 

Oreen,486. 
Calamite,  278. 
Calc  Family,  204. 
Calcareous  spar,  206. 

tu£s,  207. 
Calcedony,  242. 
Caldte,  84, 104, 189,  206. 
Caledonite,  600. 
Oal]ai%229. 
Calomel,  NatiTe,  588. 
Oanaanite,  688. 
Oaoerinitab  884^  698. 
Oanditt,  870. 


Caodilitein,f46. 
Cantalite,  289. 
Caoutcboiie»  mnoral,  559. 
Capilkv7p7iitM,46t. 
CapoicianGite,  810l 
Carboeerine,  288. 
Carbonic  acU,  181. 
CarbuDculua,  846. 
Carboretted  hydrageo,  178. 
Camelian,  242. 
Carpholite,  818. 
Carpbosiderite,  452. 
Cassiterite,  886. 
Cassiterotantalite,  408. 
Castor,  889. 
Catlinite,  286. 
Cat*B  eye,  242. 
CaTolinite,  828. 
Cawk,  194. 
Celeatine,  196. 
Cerasite,  496. 
Cereolite,  284 
Cererite,  881. 
Cerine,866. 
Cerinstein,  881. 
Cerite,  881. 

Titaniferooi,  888. 
Cerium,  Carbonate  at,  fB^ 

fluate  of;  287. 

SUicate  o^  881. 
Cerium  ochre,  284. 
Cerozydul  kohLeosanraa,  288. 
Ceruse,  498. 
Cerusite,  498. 
Ceylanite,  870. 
Chabasie,  808. 
Chabasite,  808. 
Chalcedony,  242. 
Chalcolite,  409. 
Chaloophadte,  529. 
ChalcophyUite,  629. 
Chaloopyrite,511. 
Chalootndiite,  617. 
ChaliUte,  807. 
Chalk,  207. 
Chamoisite,  442. 
Chathamite,  471. 
Chauz  boratie  silioeuse,S49. 

arseniat^  219,  820. 

carbooat6e,  205. 

fluat^  216. 
Chenocoprolite,  454. 
Chesterlite,  678. 
Chessy  copper,  581. 
Chiastolite,  88,  818. 
Childrenite,  288. 
ChUtonite,  812. 
ChUeit,  487. 
Chimboraaite, «. 
CfakiUta,888. 
OUadnite,  879. 888. 
OMoaathite,  471. 
ObkrattroUta,  807. 
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Ofakrito,  Sei,  68S. 
CUoritoid,  898. 
ChloritiiMMK  898. 
CMonnaikuwpath,  588. 
Chloromelaii,  441. 
Chlofopal,  489. 
Ohlorophaaite,  448. 
Ghlorophaiie,  816. 
Chloroph^mte,  898,  688. 
Ohlorospmel,  870. 
Chlorqueckfilber,  688. 
Chodoeffite,881. 
Chcudrodite,  280. 
ChoDikiite,  868. 
Christiftnite,  805,  885. 
Ohromate  of  lead,  504, 505. 
OhromeifleDstein,  485. 
Chrome  ochre,  422. 
Ohromie  iron,  486,  688. 
Ohromium,  Otee  trf",  481. 
Chrysoberyl,  876. 
ChiysooolU,  519. 
OfaiTSQlite,  278. 
Chryiopraae,  242. 
Cfarysophftne,  864. 
Chiyeotile,  255. 
ChuBite,  278. 
Oimolite,  285. 
Chmabar,  582. 
Oinnamon  rtone,  846. 
Gipolino,  207. 
OlMuthaUte,  490. 
Clay,  282. 
Glingmanite,  862. 
Oleavelandite,  880. 
ClinkstoDe,  828. 
Clinoclase,  528. 
Clintonite,  264. 
Clutholite,  812. 
Coal  Anthracite,  177. 

Bituminous,  177. 

Glance,  177. 
Cobalt,  Arsenate  o^  477. 

Ajsenical,  470, 472, 474. 

Bismuth,  471. 

Earthy,  461. 

Glance,  472. 

gri8,471. 

ozid6  noir,  461. 

Red.  477. 

Sulphate  of;  476,  688. 

Sulphuret  of;  469,  474. 

White,  471,  472. 
Cobalt  bloom,  477. 
Cobalt  bluthe,  477. 
Cobalt-kies,  474. 
Cobaltine,  87,  472,  688. 
Cobalt-mica,  477. 
CobaltKMshre,  Bed,  477. 
Cobalt^re,  Bismuth,  471. 
Cobalt-pyrttM,474. 
Cobalt  vitriol,  476,  688. 
Coooolite,  26& 


Coednito,  584. 


Cockscomb  pyritei^  486. 
CalAWteiii,  196. 
Cobpbooite,  846. 
CoUyrite,  288. 
Columbite,  401. 
Comptonite,  806. 
Ooodrodite,  880. 
Condurrite,  518. 
Cooichalcite,  587. 
Conite,  810. 
CoDnellite,  528. 
Copal,  Fossil,  556. 
Copiapite,  447. 
Copper,  Native,  507. 

Antimoiiial,515. 

Arsenates  oC  586-629. 

Arsenical,  518. 

Black,  5ia 

Carbonates  of,  521. 

Crenate  of,  580. 

Emerald,  519. 

OUnce,  508. 

Indi^  510. 

Munate  of;  518. 

Ozydulated,  517. 

Phosphate  of;  524,  525. 

Purple,  510. 

Pyntous,  511. 

Bed  oinrd  of;  517. 

Selenidof;  509. 

Selenid  of  Silver  and, 
587. 

Silicate  o^  619. 

Sulphate  of;  528. 

Sulphato-chlorid  of;  628. 

Sulphuret  of,  508. 

Vanadate  of;  530. 

Variegated,  610. 

Vitreous,  508. 
Copper  and    Lead,  Selenid 

of;  490. 
Copperas,  446, 447. 
Copper  froth,  527. 
Copper  glance,  508. 
Copper  green,  519. 
Copper  mica,  5S9. 
Copper  nickel,  469,  688. 
Copper  Ore,  Black,  518. 

Blue,  610. 

Emerald,  519. 

Gray,  513. 

Octahedral,  517. 

Variegated,  510. 

Velvet,  523. 

Yellow,  511. 
Copper  pyrites,  611. 
Coquimbite,  447. 
ConU,  208. 
Corallinen,  588. 
Cordierite,  844. 
Corindon,  888. 
Cork,  Mountain,  878. 


Comeine,  878. 
Corneous  lead,  497. 
Cornite,  888. 
Corowallite,  588. 
Conmdellite,  868. 
Corundum,  888. 
Cotumiite,  498. 
Couzeranite,  886. 
Covelline,  510. 
Crednerite,  460. 
Crichtonite,  488. 
Crispite,  887. 
CrocidoUte,  441. 
Croooisite,  504. 
Cronstedtite,  441. 
Cross  stone,  819. 
Crudte,  817. 
Cryooe-haknde,  817. 
Cryptolite,  286. 
Cryptoline,  559. 
Cuban,  512. 
Cube  ore,  458. 
Cube  spar,  808. 
Cubixit,811. 
Cuboite,  811. 
Coivre  arseniat^,  586-619. 

arsenical,  518. 

carbonate,  581. 

ffris,  518. 

hydrosilicieiiz,  619. 

muriate,  518. 

natif,  507. 

ozid6  rouge,  617. 

phosphate,  584. 

pyriteux,  511. 

selenid,  509. 

sulfate.  522. 

Bulfurd,  508. 

velout^,  528. 
Cummingtonite,  276. 
Cupreoujs  anglesite,  500l 

manganese,  461. 
Cuprite,  517. 
Cuproplumbite,  490. 
Cyanite,  814. 
Cyanose,  522. 
Cymophane,  876. 
Cyprine,  850. 


Dalamite,  v.  MispickeL 
Damourite,  290. 
Danaite,  428. 
Danburite,  281. 
Datholite,  249. 
Davidsonite,  878. 
Davyne,  324. 
Dayyt,  224. 
Dclphinite,  852. 
Delvauxene,  451,  684. 
Demant,  175. 
Demantspath,  222. 
Dendrachatea,  845. 
Dermatin,  856. 


iKtmx, 
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Beamin,  298. 
Beyootte,  281. 
Bewejlite,  267. 
Diabue,828. 
BiBdamte,  268. 
Buulochitis,  464 
Diaraute,298. 
DiaUage,  Talkartiger,  2«a 

OreeD,  267. 

MetaUoidal,  260. 
DiaUogite,  466. 
Diatnaot,  176. 
Diamond,  176. 
Diaspore,  228, 684. 
DiasUtite,  278. 
Dichroite,  344. 
Digenite,  509. 
Dihydrite,  526. 
Diopside,  267. 
Dioptase,  619. 
Diorite,  828. 
Diozylite,  601. 
Diphanite,  298,  862, 690. 
Diploite,  337. 
Dipjre,  844. 
Disterrite,  264.  . 
Distbene,  814. 
Doe  Tooth  Spar,  206,  208. 
Dolerite,  828. 
Dolomite,  210. 
Dolomite  sinter,  218. 
Domeykite,  618. 
Domite,  828. 
Dreelite,  196. 
Dufrenite,  460. 
Duir^noysite,  492. 
Dyozylite,  501. 
Dyacmsite,  247. 
Dyakolite,  v.  SaasBurite. 
Dysluite,  370. 
Dyslytite.  430. 
Dyssnite,  468. 

Earthy  cobalt,  461. 

manganese,  461. 
Edelforsite,  266,  800. 
EdeUth,  812. 
Edmgtonite,  807. 
Edwardsite,  286. 
£geran,860. 
Ehlite,  626. 
Eisen,  Gediegen,  428. 
Eisen-alaon,  226. 
Eisenapatit,  466,  696. 
Eiaeoblau,  449. 
Eisenbliithe,  208. 
Eisenchrom,  436. 
Eiaenerde,  Blaae,  449. 

OrQne,448. 
EiMDen,  T>appiMlMi,48t. 
EiMnera,  Hyatotiiehei,  4M. 
Kieenglaiia,  480. 
Eiieda«a»  424, 428w 


Eiienkiasel,  289. 
Eisennickelkiaa,  469. 
Eiaenopal,  246. 
'Ei8eii(ayd,48a 
Eisenozydhydrat,  486. 
Eisenpechers,  468, 466. 
Eiaenphyllit,  449. 
Eiaen  resin,  446. 
Eisensinter,  468, 468. 
Eisenspath,  444b 
Eisenrose,  482. 
Eisenrutil,  487. 
Eisentitan,  482. 
Eisenvitriol,  446. 
Eisspath,  825, 880. 
Eitstein,  288. 
Ekebergite,  840. 
ElieoUte,  828. 
Elastic  bitumen,  669. 
Elaterite,  659. 
Electric  calamine,  482. 
Electrum,  649. 
Embolite,  646. 
Embrithite,  498. 
Emerald,  878,  222. 
Emerald  copper,  619. 
Emerald  nickel,  476. 
Emennde,  878. 
Emery,  222. 
Emerylite,  862^  689. 
Emmonite,  197. 


Eoceladite,  898. 
Endellionite,  616. 
Epidote,  862,  684. 
Epicfalorite,  268. 
EpiatUbite,  299. 
Epeom  salt,  208. 
Epeomite,  208. 
Erdkobalt,  461. 
Erdol,  558. 
Erdwachs,  562. 
Eremite,  285. 
Erinite,  528. 
Erlanite,  847. 
Erubescite,  510. 
Erythrine,  477. 
Erythrite,  827. 
Eschenite,  896. 
Eachwegite,  489. 
Esmarkite,  249,  298,  684. 
EsBonite,  846. 
Etain  ozyd^,  886. 
sulfur^,  886. 
Eucarite,  587. 
Euchroite,  527. 
Euchysiderite,  v.  Pyroxene. 
Eudase,  875. 
Eudialyte,  878. 
Eugenesite,648. 
Bngeoglani,  642. 
Bukanite,  587. 
BiiklM,t76. 


Efdebrite,  481. 
Eulytine,  418. 
Eaphyllite,  868,  689. 
Eapyrchroite,  914^ 
Ennte,  828. 
Euzenite,  400l 
Eiueddtli,  296. 
Ewmthalflae,  188. 


Ezit^le,  416. 

Fahlen,618. 
Fahlimite,  298. 

Hard,  844. 
Ffiaerzeolith,  80a 
Ftesaita,  268. 
Fk^jaaite,  806. 
Fayalite,  278. 
Feather  alum,  284^  886. 
Feather  ore,  492. 
Federalaun,  224,  286. 
Federerz,  498. 

Feldspar  Family,  166,  880, 
678,684. 

Common,  826. 

GLissy,  827,  880. 

Labrador,  888. 

Potash,  886. 

Soda,  88a 
Feldstem,  826. 
Felsite,  825. 
Felspar,  826. 
Felspath,  825. 

apyre,  817. 

bleu,  829. 

tenace,  887. 
Far  azur^,  449. 

aneniat^,  468. 

chromat^486. 

bydro-ozid6, 486. 

natif,428. 

oli^iste,  480. 

ozid6,  480. 

ozidid^,  484 

magnetique,  484 

muriate  454 

phosphate,  449. 

sulfate  446, 447. 

sulfur^,  424,486. 
Fergusonite,  899. 
Ferrotantalite,  408. 
Fettbol,  286. 
Fettetein,  828. 
Feuerblende,  648. 
Fibro-ferrite,  447. 
Fibrolite,  816. 
Fichtelite,  66a 
Figure  atooe,  886. 
Konte,246. 
Flreblenda,  648. 
FiacfaaiigeiiBtei%  94ll 
FSMber&,880. 

dlf«r6i%  6191 
lFliiit,848. 


i 


Flueltite,  234. 

Fluocrrinu.  187. 

"  Si7. 


-,  Fluor  Spar,  H  £18. 
Flu^tBpatb,  Sle. 
Kulialed  TpUurium,  491. 
Foolaiobleau  Liiaeitaia,SU. 
Fonterite,  277. 
Fowlerite,  468. 
Pnuicolitc,  881. 
Fnuikliaite.  43S. 
PreuilebeDite,  I>41. 
Friwardit,  S60. 
FiK^sile,  SS7. 
FuUur'B  Eoiili.  S8S. 
Fiinkitc.  286. 

FuMBU^  >.  S««polit& 

Oadolinite,  33'2. 


iO  melinite.  308. 

lonlnioiite.  350. 
'Qold,  &4U,  6HS. 
iGold  amaVm,  BBS. 
|Oi>«beniM,  S71. 
QualHrite,  48fl. 
lOothlle.  4S7. 
JGoltb)irdii«,  iM. 
|UrBmmatitc,  2T8. 


Gaga  Its, 
Oatanito, 


.87a 
Oalapektile,  ».  Halloyute. 
OalcDB,  se,  48& 
QaUianiU^  S87. 
Oalme7, 48i,  4U. 
OMiomatit,  4M. 
Olnaekotbig-en,  454. 
Oamet.  S4,  346. 

Boheinuui,  349,484. 

Telnbedral,  377. 
Oay-Lusaiw,  IBl. 
Oedrite.  276. 
Gehlenito,  Sii. 
Getrosetein,  203. 
GdbUtten,  406. 
Gptbeiseneri.  447. 
Odberde,  486. 
Geocrocnte,  404. 
Gcradorffite,  «8. 
Oejscrite,  245. 
Gibbsite.  234. 
Oieaeckite,  334. 
Gisanlolite.  293. 
GiTliDgiU,  441. 
Gilbcrtil«,  SH4. 
GiobertiU,  >ia 
GinKil,!4S.    ■ 
OumondiDe,  811. 
niiLnianWDikkiea.  418. 
GUnEkobalt,  472. 
OlaMn,  S36. 
Glukopt430,  4S6. 
OlatM,  i>.  Bloi|;liitC(;. 
OUubcrite,  189. 
Glauber  uJt,  1S8. 
GlaoooUu,  888. 
•      474. 


e,  366. 


t,346. 


iGraouUte,  3SS. 
I  Graphic  ^Id.  fiB4. 
I  gnmitc,  397. 

i        tellurium.  GS4. 
phite,  180. 


H&lliuurblei,  &0a 
HalUte.  !S7. 
HolLiyliie,  38S. 
Hsllojiile,  188,  6«S. 
HaJalrichite,  8K4. 
Usmpthirile.  353. 
Harmotome,  304,  086. 
Hamogtsnile,  308. 
BartbrauDatein.  4&B. 
Hutiiie.e4L 
Hartil«,Hl. 
HartltdMltJoM.  4T4. 
H&Ichemne.  GSL 
Eaaerite.  496. 
Huiunnaimite.  451. 
Hiujiie,  3BB. 
iHuveiine,  217, 
[Uajdeuite,  310. 
Hajtcrite,  243. 
'Mt»vj  ipw,  194. 
JBebeline,  488. 


QriLubriLuiuteineTz,  467, 4SS  Uedenbergite,  SBS. 


Gniukupfe 
GniuRiliwr,  646. 
|[SrttuspiB33g-laiiieri.  417. 
iGrauspiesaglaaen,  417. 
lOray  ButimoDjr,  417, 
'Gray  cimper  ore,  8S,  S18. 
lOreen  diallage,  ^i^0. 
earth,  443. 
iron  ore.  460. 
I         malachite,  GSI. 
J,  443, 


lUedypheoe,  BOS. 
,H.llefliDta,  827. 
;UelerocliQ.  4fi8. 
;Ueliolrope,  S4S. 
iHelvin,  377. 

Hcmatits,  430,  4Sft.  AftO. 

Hepalilc,  194. 

Hercinite,  371. 

Herderite,  SSS. 

HerschelitF,  SIO. 

Herrerifo,  487. 

Hessile,  636. 
'Hetepozile.  449,  685. 
'.H.'teroc'-      -~ 


nrphiU 


.  ritriol,4__. 

Orceolauditf,  843, 
,Ore«aockiIe,  480. 
>OreetHiTite,  391. 
jGrecaitone,  3S8. 

Urtiiat,  346. 

GreDaCite.319, 

GreQ)(uaihi,  44S. 
iGroppite,  29a 
'Grortijlhe,  481. 
;Oro»iuUuiLe.  346. 

(irQnauilc,  476. 

Qranbleiura,  B03. 

OriineiieDerde.  443. 

QriineiaeOBtein,  460. 
,Grunenl«,  443. 

Uiiuite.  18B. 

Qunuaiepiith,  60S. 

Huihofittn,  Gurbolile,  JIO.    :Hurofels,  328. 

Ouj-aquillile,  667. 

Gjmnite,  264,  686. 


e,  360. 


1,491. 

Helerodlo,  449,  S8 9. 
IHeulaudite,  396. 

Hiuugerite,  441, 
iHoblipath,  317. 
'Halmeute,  £64. 
lUolzkuprtrtri.  6S6. 
JHonej  stone.  662. 
tHnnigBibiii,  66  S. 
lBopeit«,  484. 
iHomblei,  497, 
lUombtende,  S7S,  6S5. 
Labradur,  288. 


Gjpniin,  83,  301. 

Haarldea,  469. 
Hunala,  334. 
lUmmachatea,  S4C. 
Hroatite,  430,  486. 
IHaftKijodit,  881. 
Baidiiuerite,  SSO,  418L 
iUMMdt,  124.     , 


Horn  i^uickailTeT,  68X. 
iHom  silver,  644. 
.Honutone.  243. 

iHouille,  m. 
HiidBunite,  388. 
Humbuldline,  446. 
HumboldtiliU,  343. 
Humboytile.  !4S,  446. 


IlfDSZ.' 
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HTenalt,  226. 
Hyafdnth,  879. 
Hyalite,  245. 
Hyalottderite.  279. 
HydraisiUite,  224 
Hydnuuie  limettone,  207. 
Hydroboradte,^  2ia 
Hydrocbkiiic  acid,  174. 
Hydrobucbolsite,  296. 
Hydroboracite,  218. 
Hydrocalcite,  212. 
Hydrodolomite,  218. 
Hydrogen,  178. 

Oarburetted,  17S. 

Pbotphuretted,  174. 

Sulpharetted,  174. 
Hydrolite,  808. 
Hydromagneaite,  218. 
Hydromagnocalcit^  218. 
Hydrophtme,  245. 
Hydrophite,  359. 
Hydrous  aDthophyllite,  686. 
Hydroeteatite,  252. 
Hydrotalciie,  201. 
Hydrotalk,  262. 
Hydrous  mica,  688. 
Hypargyrite,  540. 
Hypersthene,  270, 685. 
Hypoederite,  887. 
Hypoetilbite.  298. 
HysUtite,  482. 

laspachatea,  245. 
Iberite,  295. 
Ice  Spar,  825,  88a 
Iceland  Spar,  207. 
Ichthyoplithalmite,  248. 
Idocrase,  850. 
Idrialin.  568. 
Iglesiasite,  498. 
Moite,  208. 
Iklefonsite,  687,  685. 
nmenite,  896,  482. 
Ilvait,  488. 
Indianite,  884. 
IndiooUte,  868. 
Inolite,  205. 
Iodic  silver,  544. 

quicksilyer,  584. 
lodite,  544. 
lolite,  844. 

hydrous,  298. 
Iridium,  Native,  547. 
Iridosmine,  647. 
Irite,548. 
Iron,  Arsenate  of^  458. 

Carbonate  of,  444. 

Carburet  oJt;  180. 

Cbromftte  oC  486. 

Columbate  o(  401, 408. 

Cupreoua  AfMmrte  o^ 

Hydrous  perusydo44S6. 


Iron  Magnetic,  484. 

Meteoric,  488. 

Native,  428. 

Oxalate  o^  446. 

Oxydulated,  484. 

Perozrd  of,  480t. 

Phosphate  oi;  449. 

Silicates  of,  488. 

Sulphate  o^  446,  447, 
448. 

Sulphuret  o(  424,  425. 

Tantalate  of,  401,  402. 

Titanifcrous,  482,  696. 

Tungsute  oi;  408. 
Iron  alum,  226. 
Iron  earth,  blue,  449. 
green,  451. 
Iron  flint,  289. 
Iron  mica,  480. 
Iron  ore.  Argillaceous,  481, 
444. 

Azotomoua,  482. 

Brown,  486. 

Green,  450. 

Jaspery,  481. 

Lenticular,  481. 

Magnetic,  484. 

Micaceous,  480. 

Ochreous,  481. 
I        Octahedral,  484. 

Pitchy,  487, 466. 

Red,  481. 

Sparry,  444. 

Specular,  480. 

lltaniferous,  482,  696. 
Iron  pyrites,  424. 

Magnetic,  427. 
White,  426. 
Iron  rutfle,  487. 
Iron  sinter.  452,  468. 
IronstoDe,Clay,  48 1,486, 444. 

Blue.  449. 
Iserine,  482. 
Isophane,  v.  Franklintte. 
Isopyre,  685. 
lUberite,  481. 
Itacolumite,  176. 
Ittnerite,  870. 
Ixdyte,  661. 

Jade,  common,  277. 

tenace,  887. 
Jamesooite,  498. 
Jargon,  879. 
Jasper,  242. 
Jaspery  iron  ore,  481. 
Jayet.  177. 
JwferBonite,  268. 
Jet,  178. 
Jotemtte,  408. 
Johnite,  829. 
Jimkei^44a. 
JiiriDite,3S8. 


Eakochlor,  461. 
Kakoxene,  281. 
Kalait,  229. 
Kalamit,  278. 
Kalk-Malacbit,  688. 
Kalkspath,  206. 
Kalk-salp«ter,  804. 
EaUedon,  289. 
K&mmererit,  268. 
Kammkies,  426. 
Kampylite,  508. 
Kaneite,  456. 
Kaneelstein,  846. 
Kaolin,  102,  287,  827. 
Eapnite,  486. 
Earpbolite,  818. 
Karphosiderit,  462. 
Karstenite,  202. 
Kastor,  889. 
Kelhiauite,  898. 
Keramohalite,  226. 
Keraaite,  496. 
Kerate,544. 

Kermes,  v.  Red  Antimenj. 
Eerolite,  267, 
Kibdelophan,  482. 
Kieselkupier,  619. 
Kieeelnuuachite,  519. 
Kieaelmangan,  462. 
KieseUpAth,  880. 
Kieselwismuth,  418. 
Kiselzinkers,  482. 
Kilbrickenite,  494w 
Killinite.  889,  686. 
Kirwanite,  264. 
E[lEprothine,  229. 
Klinoclas,  528. 
Knebelite,  464. 
Kobaltbldthe,  477. 
Kobaltkies,  474. 
Kobalt-glanz,  478. 
Kobaltsulfuret,  469. 
Kobalt  vitriol,  476, 688. 
Kobellite,  495. 
Kochsals,  191. 
Kohlensiiuror  Kalk,  206w 
Kokkolit,  268. 
KoUyrite.  288. 
Kolophonit,  846w 
Konichaldt^  627. 
Kdnlite,660. 
Konigme,  628. 
Katt^te,  487. 
Korund,  222. 
Kouphfliite,  812. 
KrabUte,  829. 
Kraurite,  460. 
Kreittonita.  871. 
Krensateiii,  804. 
Kffaolith,  278. 
Krkoberil,  876. 

Krokido&t441. 
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Krakoit.504. 
KryoUt0,S8S. 
Kopaphrite,  527. 
KupftrUeDde,  61ft. 
Kapfertddtha,  617. 

KoptegMitifnianglMii^  616. 
Kaferbleispfttli,  60a 
Knpfer,  QedifBgeskt  607. 
Ka^ieriUilen,  516. 
Kiifefgbuii,508. 
Kapterg\»M,  508. 
Xnpferglinunflr,  589. 

KnpferpTflnt  ^19. 
Kapfenndig,  6ia 
Kapferldes,  611. 
Kopferlafur,  621. 
Knpfennaiigaoen,  461. 
Knpfeniickel,  469. 
Kapferpecben,  520. 
KupfBrphjUit.  529. 
Kopferaanunten,  528. 
Kopferadumm,  527. 
Kopftfnehwarz,  516. 
Kopfer-snuuragd,  519. 
Kapfer-Titrid,  522. 
Kopferwismothen,  414. 
Kyanite,  814. 
Kynuttine,  272. 
Kypholite,  264. 
Kyroflite,  426. 

Labradorite.  888,  686. 
Labrador  feldspar,  888. 
Lftbrador  bombleode,  268. 
Lagooite,  446. 
Lampadite,  461. 
lAoarkite,  601. 
Laoca8terito,218,  686. 
Lantbanite,  28& 
Lapis-Usuli,  868. 
Lftpis  ollarii,  261. 
Lardite,262. 
Uaknite,  281. 
LamunAein,  868. 
Latrobite,  887. 
Lanmoiiite,  808,  686. 
LftTendulan,  478. 
Lftiulite,  229. 
Lead,  487. 

AotimoDial    sulphiiretB 
ot  492—496. 

Aotimonate  of,  606. 

Arsenate  of,  508. 

Black,  180. 

Carbooate  of,  498. 

Chlorids,  496. 

Ghloro-carboiiaie  of,  497. 

Cbromaie  of,  504^  606. 

Oomeous,  497.       [500. 


Lead,  HydRHdmnDoiMy  606. 

Molybdate  of,  406. 

Hunato  o(  496. 

Mario-caibonale  d,  497. 

Ozyda  oi,  495,  496. 

Phoephate  of,  502. 

Sdenate  oi;  504k 

Seleoieto  of,  490. 

Solpbata  oC  499. 

Sulphato-carbonate    of, 
501. 

Salpbato-tiicarboiiat  oi^ 
501. 

Snlphiiret  of;  488. 

Teltorid  of;  491. 

Tungstate  of,  406. 

Vanadate  of;  508. 

White,  498. 
Lead  glance,  488. 
LeadMlliie,  601. 
Lead  ocbre,  496. 
lioadore,  Green.  508. 
Red,  504. 
White,  498. 
Yellow,  406. 
Lead  Titriol,  499. 
LeberUende,  480. 
Leberkies,  425. 
Ledererite,  808. 
Lederite,  891. 


cuhaaadm  << 


Lime,  Fbiate  <d,  f  16u 

Hydrona 
212. 

Nitrate  oC  204. 

Oxalate  oC  66S. 

Pboaphato  oC  S14. 

Silicateof,  847,  M8,  ML 

Snlphateo^SOl^tOl. 

Tttanate  d;  S9a 

Tnngitate  of,  406u 
Limeetooe,  207. 

HydianUe,  207. 
Limestone,  Kagneniii,  210. 
Limonite,  486. 
Limuette,  474^  687. 
Linarita,  500. 
Lincolntte,  296. 
Lindsajtte,  886,  686. 
Linseit^  886. 
linsenerz,  629. 
Linsenkupfer,  529. 
lirooonite,  529. 
Litbeospore,  194^ 
Lithia  mica,  861,  688. 
Litbionglimmer,  861,  688. 
Lithomarge,  886. 
Liver  ore  of  meremy,  6f  8. 
Loboit,850. 
Loiingite,  428. 
Lomonit,  808. 


Leed8ite,6S4-]&aSof  Tbom-  iLonchidite.  426. 

son,  V.  Dreebie,  195.  Lotalite,  272. 

Leelite,  827,  889. 
Lehantite,  800. 
Lemanite,  887. 
Lenticular  iron  ore,  481. 
Lenzinite,  288. 


LeonhanUte,  804. 
Lepidokrokite,  487. 
LepidoUte,  861,  688. 
Lepidomelane,  868. 
Lepolite,  885. 
Leptynite,  828. 
Letteomite,  528. 
Leudte,  822. 
Leucbtenbergite,  261. 
Lencophane,  877. 
Leucocyclite,  v.  ApophyDite. 
Leooopyrite,  428,  686. 
Leozit,  822. 
Leyyne,  808. 
Lbersolite,  268. 
Libetbenite,  625. 
Liebigite,410.  686. 
Liebnerite,  814,  686. 
Lievrtte,  488. 
Lignite,  178. 
Ligttrite,  898. 
LimbeUte,  279. 
Lime,  Arsenate  oC  219,  220. 
Cupreous  snlpbala   ai.        Borate  of;  217»  218, 668. 


jLoweite,  67a 
iLoxoclase,  880. 
'Lumachelle,  207. 
Lunnite,  524. 
Lupus  metaUomm,  417. 
Lydian  stone,  242. 


Cupreous  solpbsto-cv- 
booaie  <<  500. 


Made,  8X7. 
Madurite,  280. 
Magnesia,  Borate  oi,  S18L 

Carbonate  of;  Sia 

Fluopboephate  oC  216u 

Fluosilicate  of,  280. 

Hydrate  of,  20a 

Hydro-carbonate  of;  218L 

Hydrous  oaloarao^ab^ 
rate  of;  218. 

Native,  200. 

Nitrate  of;  204. 

Sulphate  of,  208. 
Magnesia  alum,  288. 

salpeter,  204. 
Magnesian  limestone,  810L 

pharmaeolite,  88QL 
Magneette,  210,  268. 
Magnesitapath,  218. 
Magnetie  mn  on,  484^  887. 
Magnetic  pyntei^  487. 


Boctmlieata  oi;  849,28L 


Carbonate  oi;  806, 808.  IM^^MtkieB^  48  7 


MagnetHe,  484,  687. 


Haluolit*,  167. 

MenMcadto,  4SS. 

Meoiken,  891. 

Moiiuile.  236.     ' 

Grean.  621. 

Mendipite.  4»«. 

MfitiophflQ,  299. 

Lime,  flit. 

MoDgiu,  136,  8M. 
Uemlite,  246. 

Monmdita.  269. 

Munrolite.  296.  817. 

UkliikoD.  3sa 

Uemigo.  496. 

Moadcellile,  279, 

liftltha,  ISGS. 

Mercurblend*.  6S3. 

Uallhacite,  ^6i. 

Mercure  arff^otif,  689. 

il«c.,rv.  A..timoDil.otB84 

Moniiite.  314. 

Du'ljloiid  of,  533. 

MoTTenile,  S04. 

MangunbUdde,  455, 
JI«g»«..o.yd.of.46l- 

Iodic  684. 

MosBudiile,  388. 
MounUin  green,  621. 
cark,  273. 

Kurilti  of,  688. 

Araeiuiiretof,40S. 

Sclenid  of.  6S4. 

leather.  273. 

BI*ek,4G1. 

Muller'.  glH,  346. 

Bog,  461. 

Merkur/jluu,  654. 

Wullerite,  Bfi4. 

Ou-bouto  irf,  465. 

Mullidle,44B. 

Cupreous  461. 

Mc'sitine  Spnr,Sl2. 

Mundic  424. 

Euthy.  481. 

MwilinqiBlli.  Hi. 

MurchJaonite.  82T. 

Musol.^  30'-'. 

Murincite,  202. 

6ilical»»[,  102— (94. 

MeMliD,  SOB. 

Mujutjc  acid.  174. 

Sulphuret  of,  45S,  4S6. 
MMganf^e  oiidc,  467,  461. 

McsuUte.  800. 

Hororoooiite.  388. 

Mcsoljiie.  3iK>. 

MuMOYT  glow.  886. 

sdfurt.  45B.466. 

epoinlfe.  249. 
MoWilo.  36B,260,flfl2. 

MuKOViM,  366,  687. 

Jl-oguese  alum.  Hi. 

Uuseile.  267. 

lIel«oric  iron,  423. 

Mjelin.  i.Xilhom«n 

Mangsaeae  spar,  482. 

mintraU.  887. 

MjMn-in,  622. 

Manguiliawl,  402. 

Miiu-g%Tiw,  539,  687. 

Mien,  3SS.C87. 

Nftcrite,  386. 

llnBaiilnpfeNTi,460. 

oblique,  886, 88T. 
Aombift  86B. 

Sadeleisenera,  487. 

KBdeler.,414. 

iUngan«p«h,  466. 

i»-«g«ai,see,«88. 

JUngMitTrBO. 

Uthik.  8fll,  688. 

Nogvaeile.  4S1. 

Miu  lUle,  S28. 

NapKlha,  659. 

Michaelite,  246. 

Napoleonile,  8S8. 

M>iig>i»ch«uni,  4S!. 

MlCN.]]!,.,  !l'i8. 

Natro-cileile,  691, 

iUrble.  207. 

Nfltrolite,  SOO. 

ItuoMlo,  436. 

Miemile,2lO. 

Natron.  1«0. 

alaun.  !26. 

Uikroklin,  826,  S27. 

talpet«T,  190. 

MilleriU,  4e». 

Milcwchio,  398.  423 

NBumftnnite,  6S7. 

MuSdite,  368. 

Mimetene,  BOS. 

Necronile,  326. 

Mu-1,  308. 

Mineral  omiutdioDc  569. 

Ne8Uleore,414. 

CO.I.  m. 

N'et'dlti  epat.  308. 

lUjmoUle,  2H,69S. 

ro«a,  oil,  pitch.  BW. 
Ullow,  681. 

NeedlnUoe,  SOO. 

Mirtinsife.  193. 

Kefclina.  828. 

Murtile,  432. 

Minium,  4ya. 

Nemulile,  200, 

Mirdbilile,  188. 

NeocttW.46l. 

Uamiute.  Hi. 

Uiipickel,  4SB. 

Ncolile.  260. 

MedJidite,4IO. 

Ml.y,  447. 
Uo^  Stoo^  £42. 

Neoplawj,  448. 

Ucunite,  MO. 

Modumite,  474. 

rylocaldle  of  Brtit. 

Urthsite.  4B2. 

MelADchloi,  4Ga 

MulvbdJiiiglnii:.  889,691. 

Nephrite.  3«&.  277. 

loagiTCT,  831. 

Melanollio,  678. 

Kowjanskite,  5*7. 

Mcl»nite.340. 

UnlyUktf  of  Icttd,  406. 

Newkirkile,460. 

Melanleirite.*M. 

Molvbdma,     SolphDnt    of. 

Mclt&te  of  ^wme,  663. 

~  889,691. 

AruDale  of,4TSL 

MetlilitB.  662. 

HolTbdeiiite,889,691. 

Ar«Emc.l,4M;471.4W. 

MeUitp,  662. 

Moljbdic  ochre,  890. 

BinDUtb,  476,  681. 

Jfolop«M,  SSS. 

MolybdiGMlnr.lU. 

Coppw,  469. 
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Kickel,  Emwiad,  476. 

Solphuret  oC  469. 

White,  471. 
Nickel  glance,  478. 

green,  478. 

etibine,  478. 

vitriol,  679. 
mekeliferoua  graj  antimooj, 

478. 
ITickel-UQthe,  478. 
Nickelantimonglans,  478. 
KickeUrsenikglanz,  472. 
ITickelarsenikkies,  472. 
Nickel-bouTDonit,  516. 
Kickelglanz,  472. 
Nickelkies,  469. 
Nickelocker,  478. 
NickeUpiessgUnscrz,  478. 
NickelwismuthgUuHi  476. 
Nigrine,  887. 
Niobite,  401. 
Nitrate  of  lime,  204. 

magneaia,  204. 

potaah,  189. 

ao(la,  190. 
Nltratine,  19a 
Nitre,  189. 
Nitrocaldte,  204. 
Nitromagnesite,  204. 
Nitrogen,  178. 
Nontronite,  440. 
Noaean,  869. 
Noain,  869. 
Ntuaierite,  502. 
Nattalite,  841. 

Obsidian,  829. 
Ochran,  285. 
Ochre,  481, 486. 

Cerium,  234. 

Molybdic,  390. 

Plumbic,  496. 

Tungstic,  890. 

Uranic,  407. 
Ochroite,  381. 
Octahedrite,  889. 
Ochery  iron  ore,  481, 486. 
(Erstedtite,  393. 
Oil,  Genesee  or  Seneca,  558. 
Oisanite,  389. 
Okenite,  247. 
Oligiste  lion,  480. 
Oligodase,  832. 
Oligon  Spar,  445. 
Olivenchalcit,  525,  526. 
Olivenerz,  526. 
Olivenite,  526. 
Olivine,  278. 
Omphazit,  268. 
Onegite,  487. 
Onkoem,  286. 
Onofrite,  584. 
Onyx,  242. 


Oolite,  207. 
Oosite,  298. 
Opal,  245,  691. 
Opolinallophao,  288. 
Operment,  420. 
Ophite,  254. 
Opsimoae,  468. 
Orawitsite, «.  Hallojnte. 
Orpiment,  420. 
Orthite,  854. 
{Orthoclase,  825. 
Orthose,  825. 
Odtranite,  880. 
Ostreocolla,  205. 
Osmelite,  248. 
Osmiridium,  547. 
Ottrelite,292. 
Ouvarovite,  846. 
Oxhaverite,  248. 
Oxalate  of  iron,  446. 
Oxalate  of  lime,  562. 
Oxalite,  446. 
Ozarkite,  302. 
Ozocerite,  562. 

Pagodite,  286. 
Pakgonite,  288. 
PalWium,  native,  548. 
Palladium  gold,  550. 
Palladium  ochre,  548. 
Paranthine,  840. 
Par^rasite,  273. 
Parisite,  285. 
Patrinite,  v.  Aciculite. 
Paulit,  268. 
PeaMtone,  205. 
Pearl-mica,  361. 
Pearl-einter,  245. 
Pearl-spar,  211. 
Pearlstone,  329. 
Pecheisenerz,  437. 
Pecherz,  407. 
Pechkohle,  177. 
Pechopal,  245. 
Pechstein,  829. 
Pechuran,  407. 
Pectolite,  248,  691. 
Peganite,  230. 
Pegmatite.  827. 
Pcgmatolite,  325. 
Pektolite,  248,  691. 
P^l^'sHair,  329. 
Peliom,  344. 
Pelokonite,  461. 
Pennine,  262. 
Pennite,  214,691. 
Pentaklasit,  266. 
Percylite,  497. 
Peridase,  200. 
Peridot,  278. 
Periklaa,  200. 
Periklin,  880. 
Periaterite,  825. 


Perl^limmer,  Ml. 

Perht,  0.  FearlBtoiM. 

Perl8tein,829. 

Perthite,  825. 

Perovskite,  890. 

Perowskine,  448. 

Petalite,  888. 

Petroleum,  658. 

Petroeilez,  829. 

Petuntse,  287. 

Petzite,  586. 

Pfttifenstein,  (pipestoneX  i86k 

Phacolite,  308. 

Pharmacolite,  219. 

magnesian,  220. 
Pharmakosiderit,  458,  627. 
Pharmakochaldt,  526. 
Phenacite,  875. 
Phenakit,  875. 
PhilUpeite,  805,  510. 
Phlogopite,  359. 
Phcenikochroite,  506. 
Pholerite,  288. 
Phonolite,  828. 
Phosgenite,  497. 
Phoephocerite,  286. 
Phosphorochalcite,  624w 
Phosphor-eisenainter,  464. 
Phosphorit,  214. 
Phosphuretted    Hydrogvo, 

174. 
Photizit,  462. 
PhylUte,  292. 
PhjUoretin,  560. 
Physalite,  866. 
Piauzite,  557. 
Pickeringite,  226. 
Picrolite,  256,  692. 
Picropharmacolite,  219. 
Picrophyll,  259. 
PicrosmiDe,  258. 
Pictite,  891. 
Pierre  grasse,  828. 
Pihlite,  261. 
Pikrolith,  254. 
Pikroemin,  258. 
Pikropbyll,  259. 
Pimelite,  286,  696. 
Pinguite,439  712. 
Pinite,  293. 
Piotine,  253. 
Pipestone,  286. 
Pirenait,  346. 
Pirop,  349, 684. 
Pisolite,  207. 
Pissophane,  228. 
Pistacite,  352. 
Pistomesite,  212. 
Pitchblende,  407. 
Pitchatone,  829. 
Pitchy  Iron  Ore,  487,  458. 
Pittiate,  458. 
Pittizite,  448. 
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Flaoodine,  ilft. 
PWionite,  494. 
PUkodiD,  476. 
Plaflous  242. 
Plaster  of  Paris,  201. 
PlaU  asul  645. 
Plata  Terde,  646. 
Platinum.  Native,  646, 691. 
PlatiDiridium,  648. 
Plattnerite,  496. 
Platyophthalmon,  418. 
Pleonaste,  870. 
Pleuroclase,  216. 
PUnian,  428. 
Plomb  carbonat^e,  498. 

oxyd^,  496. 

seleniur^,  490. 

8ulfur6, 488. 

See  farther,  Lead, 
Plombgomme,  606. 
Plumbago,  180. 
Plumbic  ochre,  496. 
Plumbo-calcite,  207. 
Plumbo-reainite,  506. 
Plumboetib,  498. 
Plumose  ore,  492. 
Polianite,  457. 
Pollux,  838. 
Poljradelphite,  846. 
Polyargite,  290. 
Polybasite,  642. 
Polycrase,  400. 
Polyhalite,  187. 
Polyhydrite,  440. 
Poly  kras,  400. 
Polylite,  268. 
Polymignite,  896. 
Polysphserite,  503. 
Polyzen,  546. 
Pbooahlite,  802. 
Porcelain  spar,  840. 
Porphyry,  328. 
Porpexite,  550. 
Porricin,  v.  Pyroxene. 
Potash  alum,  225. 
Potash,  Nitrate  of;  189. 

muriate  of,  191. 

sulphate  of^  187. 
Potstone,  251. 
Pounxa,  193. 
Prase,  242. 
Praaeollte,  293,  691. 
Predazzite,  213. 
Prehnite,  312. 
Protheite,  350. 
Protogine,  328. 
Prou8tite,  541. 
Prunnerite,  207. - 
Prussian  blue,  NatiTe,  460. 
Pseudoalbite,  884w 
PkeudoHipatite,  814 
Pfteudomalachit,  624 


Paendomorphi,  staatitic,  268, 

694. 
Pseudo-sommitey   «.  Nephe- 

line. 
Pseudotriplite,  461. 
Psilomelane,  469. 
Pumice,  328, 829. 
Purple  copper,  510. 
Puschkinite,  862. 
Pycnite,  867. 
Pyrallolite,  259, 691. 
Pyrantimonite,  417. 
Pyrargyrite,  640. 
Pyrenaite,  346. 
Pyrargillite,  289, 691. 
Pyigom,  268. 
Pyrites  Arsenical,  428. 

Auriferous,  426. 

Capillary,  469. 

Cellular,  426. 

Cockscomb,  426. 

Copper,  511. 

Hepatic,  425. 

Hydrous,  426. 

Iron,  87,  75, 424. 

Magnetic,  427. 

Radiated,  426. 

Spear,  426. 

Tin,  386. 

Variegated,  610. 

White  iron,  77,  426. 
Pyrochlore,  897. 
I^rrodmalit,  454. 
Pyrolusite,  457. 
Pyromorphite,  602. 
Pyrope,  849,  684. 
Pyrophyllite,  291. 
Pyrophysaliie,  866. 
Pyrorthite,  854. 
Pyrofliderite,  487. 
Pyrosclerite,  268, 691. 
Pyrosmalite,  454. 
I^roxeoe,  266, 692. 
Pyroxenite.  328. 
Pyrrhite,  397. 
Pyrrhotine,  427. 

Quartz,  137,  239. 

hyalin,  246. 

nectique,  242. 

resinite,  246. 
Quecksilber-homers,  683. 
Quecksilber-lebererz.  682. 
Quecksilb^branderz,  668. 
Quellerz,  436. 
Quicksilver,  native,  531. 

antimonite  of,  534. 

chlorid  of,  533. 

Bulphuret  of,  582. 

iodid  of,  584. 

aelcnid  o(  684. 
QniDcite,  864 


Rabenglimmer,  Ml. 
Radelerz,  616. 
RadTolite,  800. 
Radiated  pyrites  48<^ 
Randanite,  846. 
RaphiUte,  278. 
Rasenetsenstciii,  484. 
Rauhkalk,211. 
Rauschgelb,  420. 
Raxoumofiskin,  284 
Realgar,  420. 
Red  antimony,  417. 
Red  chalk,  431. 

cobalt,  477. 

copper  ore,  617. 

hematite,  430. 

iron-vitrid,  448. 

iron-ore,  481. 

lead-ore,  496. 

vitriol,  476. 

silver  ore,  540,  641. 

zinc-ore,  481. 
Reddle,  431. 
Redruthite,  508. 
Rensselaerite,  694 
Resigallum,  420. 
Resin  Mineral,  666,  668,  Jpe, 

Highgate,  666. 
Retinasphalt,  656. 
Retinalite,  257. 
Iletinite,  556. 
Retzite,  SOa 
Reussin,  188. 
RhaBtizit,  814. 
Rhodium  Gold,  660. 
Rhodizit,  219. 
Rhodaloee,  476. 
Rhodochrome,  268. 
Rhodochrosite, «.  DiaUogiia 
Rhodonite,  462. 
Rhomb-spar,  210. 
liiemannite,  289. 
Rionite,  481. 
Ripidolite,  261. 
Rock-cork,  278. 

crystal,  289. 

mdk,  207. 

salt,  191. 

soap,  286. 
Rocfalandite,  v.  Serpeotlika. 
Romanzovit,  846. 
Romcine,  416. 
Roeelite,  478. 
RoseUan,  290. 
Rosite,  290. 
Rothbleierz,  496. 
Rotheisenerz,  430.  * 

Rothgiiltigerz,  540,  641. 
Rothknpfererz,  617. 
Rothnickelkiea,  469. 
Rothoffit,  844 
RothspieMilaonn,  411 
Rothspieftglaaen,  417. 
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Rothshikfln.  481. 
Rubellan,  868. 
Rubellite,  889. 
Kubicellfi,  871. 
RubiDglimmer,  487. 
Ruby,  Spinel,  Bahm,  Almm- 
dIiM,871. 

Oriental,  222. 
Ruby-blende,  64a 
Raby  tilrer,  640,  641. 
Raby  sulphur,  420. 
Ruthenium,  649. 
Rutile,  887. 

Iron,  487. 
Ryacolite,  830. 

Saccharite,  834. 
Safflorite,  v.  Smaltine. 
Sagenite,  887. 
Siihlite,  268. 
Sal  ammoniac,  186. 

gemme,  191. 
Salamstein,  222. 
Sahniak.  186. 
Salt,  Oonmion,  191. 
Saltpeter,  189. 
Snlzkuperers,  618. 
Samarskite,  408. 
Sammetblende,  487. 
Samoine,  288. 
Sandaraca,  420. 
Sandstones,  248. 
Saponite,  268. 
Sappar,  814. 
Sapphire,  222. 

d'eau,  844. 
Sapphirine,  820,  871. 
Sarcolite,811,848. 
Sard,  242. 
Sardachates,  246. 
Sardonyx,  242. 
Sassolin,  181. 
Satin  s|>ar,  201,  207,  209. 
Sauflsurite,  387. 
Scarbroite,  284. 
ScapoUte,  840. 
Sdiaalstein,  266. 
Schabasit,  808. 
Schaumkalk,  201. 
Sdieelbleispath,  406. 
Scheeletine,  406. 
Schcelin  calcaire,  406. 

femigtn6,  408. 
Scheelite,  406. 
Scheelsaure,  890. 
Scheelsauree  blei,  406. 
Scheererite,  660. 
Schilfglaserz,  641. 
Schillemder  asbest^  264. 
Schiller-apar,  260. 
Sdiillerstein,  260. 
Scfamtlastaiiu  844b 
Sofamiigel,  282. 


Sdiori,  868. 

Schorlartiger  beril,  ^66. 
Sdiorlite,  866. 
Schorlomite,  894, 692. 
Schreibersite,  421,  48a 
Schrifterz,  664. 
Schrift-tellur,  664. 
Schrotterite,  288. 
Schulzite,  v.  Qeocronite. 
Schwarzbraunstein,  469. 
Schwarzmanganers,  469. 
Schwarzerz,  466, 618. 
Schwarzgiltigerz,  618|  643. 
Schwarzspiesaglasers,  616. 
SchwefehmtimoDblei,  498. 
Schwefelkien,  424. 
Schwefelkobalt,  474. 
Schwcfelnickel,  469. 
Schwerbleierz,  496. 
Schwcrspath,  194. 
Schwerstein,  406. 
Schwimmkiesel,  246. 
Scolecite,  300. 

Anhydrous,  388,334. 
Scolexerose,  334. 
Scorodite,  461. 
Scorza,  362. 
Scoulerite,  807. 
Sea  foam,  263. 
Seifenstein,  268. 
Selbite,  646. 
Selenblei,  490. 
Selenbleikupfer,  490. 
Selenblcispath,  604. 
Selenite,  201. 
Selenium,  184^. 
Selenkobaltblel,  49a 
Selenkupferblei,  490. 
Selenkupfersilber,  687. 
Seleoquecksilberblei,  490. 
Selenschwefeiquecksilber, 

634. 
Selenpalladite,  648. 
Selensilber,  687. 
Selensilyer,  437. 
Selensulphur,  184. 
Semelin,  v.  Sphene. 
Semi-opal,  246. 
Seneca  oil,  668. 
Serbian,  422. 
Serpentine,  264, 692. 

of  Akcr,  268. 
Seyerite,  283. 
Seybertite,  264. 
Shepardite,  421. 
Siberite,  v.  Kubellite. 
Siderite.  444,  463. 
Sideroschisolite,  442. 
Siderose,  444w 
Siderochaldt,  628. 
Siegenite,  687. 
Sienite,  828. 
Silber,  see  Silver, 


Silber  nnd  •"♦fr'KWj  641. 
SUberiiEdilen,  514. 
SilberglaQx,  686. 
Silber-kupferglaas,  661. 
Silberhomers*  644. 
SilberphyHinrijim,  667. 
Sdber-spietwgiing,  668. 
Silez,  289. 

Silidfied  wood»  248. 
Silicious  ainter,  248. 
Silicite,  888. 
Sillimanite,  816. 
Silvanite,  654. 
Silver,  Antimonial,  688. 

Antimonial  anlphiiraiflC 
640,  642. 

Arsenical,  588»  641. 

Bismuthic,  648. 

Brittle  sulphuret  o(  641 

Bhich^  542. 

Bromic,  545. 

Carbonate  o^  646. 

Chlorid  of,  644. 

Flexible    anlphiiret    oC 
689. 

Horn,  544. 

Iodic,  544. 

Muriate  o^  644. 

Molybdic,  416. 

Native,  534. 

Red,  540,  541. 

Ruby,  540. 

Selenic,  587. 

Sulphuret  ot,  686w 

Telluric,  686. 

Vitreous,  686. 
Silver  glance,  636. 
Silver  ore.  Brittle,  642. 

Flexible,  639. 

Red  or  Ruby,  640,  64L 
Smopite,  v.  Bolus,  286. 
Sinter,  Siliceous,  248. 
Sismondine,  298. 
Sisserskite,  547. 
SkapoUth,  840. 
Skotectte,  800. 
Skolopsite,  869. 
Skorodit,  461. 
Skutterudite,  474. 
Slate-spar,  206. 
Smaltine,  470. 
Smaragd.  878. 
Smaragdite,  272. 

Smaragdo-chaUat,  619. 
Smectite,  284. 
Smelite,  284. 
Smirgel,  222. 
Smithsonit^  486. 
Soapstone,  261 «  258. 
Soda,  Bormte  of,  198. 

Carbonate  of,  190,  191. 

Muriate  of,  191. 

Nitrate  of,  190. 
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Soda,  SidplUito  <<  188, 189. 
Soda  Alom,  nt,  S27. 
Soda  SpodmnMie,  882. 
Sodalite,  868,  898. 
Solmonite,  v.  Coniiidam. 
Solfatarite,  SM. 
Somervillite,  848.  ^ 
Sonunite,  828. 
Sonnenatein, «.  SaDBtone. 
Sordawalite,  692. 
Spadaite,  258. 
Spargelstein,  214. 
Sp&rkiea,  425. 
Sparry  iron,  444. 
Spathaiaenstein,  444. 
Spathic  iron,  444, 693. 
Spear  Pyrites,  425. 
Specular  Iron,  480. 
Speerkies,  425. 
Speckstein,  251. 
Spessartine,  847. 
Sphasrulite,  829. 
Sphsrosiderite,  444. 
Sphsrostilbite,  298. 
Sphene,  891. 
Spieaglas,  416. 
Spieaglas-silber,  586. 
Spiessglans,  Oediegen,  415. 
Spieesfflanzocher,  417. 
SpiesglaDzweiafl,  416. 
Spieseglanzbleierz,  516. 
Spieeskobelt,  470. 
Spinel,  870. 
Spinellaoe,  869. 
Spinel  ruby,  870. 
Spinelle  zincifi&re,  870. 
Spinth^ro,  891. 
Spodumene,  889, 698. 

Soda,  832. 
Spreustein,  800,  840. 
Sprodglaserz,  542. 
Sprodglansers,  542. 
Stahlatein,  444. 
Stalactite,  207. 
Stalagmite,  207. 
Staogenspath,  194. 
Stangenkohle,  177. 
Stazmine,  886. 
Stannite,  886. 
Stanzait,  317. 
Staurolite,  804,  819. 
Staurodite,  819. 
Steatite,  102,  251,  258,  694. 
Steatitic  paendomorpho,  102, 

258, 694. 
Steinheilite,  344. 
Steinmannite,  495. 
Steinmark,  285. 
Steinaalz,  191. 
Stellite,  248. 
Stephanite,  228,  549.' 
Steroorita,  186. 
Stenibeiiglite,  589. 


StibiooniM,  417. 

Stibium,  417. 

Stiblite,  417. 

StUbite,  298. 

Stilbit,  anamorphique,  296. 

Blattriger,  296. 
Stillolite,  V.  OpaL 
Stilpnomelane,  440. 
Stilpnociderite,  487. 
Stinkstone,  207. 
Stolzit,  406. 
Strahlenkupfer,  528. 
Strablerz,  528. 
Steablkies,  425. 
Strahlstein,  278. 
Strahlzeolith,  298. 
Stroganowite,  824. 
Stromeverite,  587. 
Stroomite,  t*.  Barystrontian 

ite,  198. 
Strontia,  Carbonate  of,  197. 

Sulphate  of,  196. 
Strontiaoite,  197, 697. 
Strontites,  197. 
Struvite,  186. 
Stylobite.  842. 
Succinite,  347. 
Sulphur,  Native,  188. 

Selenic,  184. 
Sulphuric  acid,  188,  694. 
Sulphurous  acid,  184. 
Sulphuretted  hydrogen,  174. 
Sumpfera,  486. 
Sunadin,  325. 
Sunstone,  326,  888. 
Swaga,  193. 
Swineatone,  207. 
Syenite,  328. 
Syepoorite,  469. 
Sylvan,  Oediegen,  411. 
Sylvanite,  654. 
Sylvine,  191. 
Symplesite,  454. 

Tabular  spar,  265. 
TachvUte,  695. 
Tafel-spath,  265. 
Tagilite,  525. 
Talc,  261,694. 
Talc-apatite,  215. 
Talc  pnosphorsaurer,  216. 
Talc  zographique,  448. 
Talcite,  287. 

Talkartiger  Diallag,  268. 
Talkerde,  v.  Magnesia. 
Talkstcinmark,  285. 
Taokite,  v.  Chiastolite. 
Tallow,  Mineral,  561. 
Tantale  oxyd^,  401. 
Taotalite,  401,  402. 
Tantale  ozyd^  yttrifitev,  899. 
Tanowitsita,  206. 
Tautolite,  279. 


Tectixite,  448.' 
Tekoretin,  560. 
T^l^sie,  222. 
Tellur  Oediegen,  411. 
Tellurblei,  491. 
Tellare  anriftre  et  ptomlii- 
f&re,  491. 

auro-argentifdre,  064. 

auro-pl<Mnbilte«,  491. 
Telluric  biamuth,  414,  695, 

712. 
Telluric  odire,  411. 
Telluric  silver,  586. 
Tellurige  Saure,  411. 
Tellurite,  411. 
Tellurium,  411. 

Black,  491. 

Foliated,  491. 

Graphic,  554. 

White,  554. 

Yellow,  554. 
TelluTous  add,  411. 
Tellursilber,  586. 
Tellursilberblei,  554. 
Tellurwismuth,  414. 
Tennantite,  515. 
Tenorite,  518. 
Tephroite,  276,  464. 
Teratolite,  286. 
Terenite,  842. 
Temarbleiers,  501. 
Terre  verte,  448. 
Tesselite,  248. 
TesseraUdee,  470, 474 
Tetartine,  330. 
Tetradymite,  414, 695,  712. 
Tetraklasit,  840. 
Tetraphyline,  448. 
Thalhte,  352. 
Tharandite,  2ia 
Thenardite,  169. 
Thermonatrite,  190. 
Thiorsauite,  886,  681. 
Thomaite,  445. 
Thomsonite,  806. 
Thonerde, «.  Alnmlna. 
Thoneisenstein,  486. 
Thorite,  381. 
Thraulite,  441. 
Thrombolite,  524. 
Thulite,  362. 
Thumite,  865. 
Thummerstein,  865. 
Thuringite.  440. 
Tile  ore,  617. 
Tilkerodite,  v.  Selcnkobalt- 

bleL 
Tin,  384. 

Cupreous  sulpimreC  ttf^ 
886. 

Oxyd  ot,  885. 

Stream,  886. 

Salpiwvet  o(  8M. 
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Tin,  Wood,  8S6. 
Tin  ore,  886. 
Tin  pyrites,  8M. 
Tinad,  I9S. 
Tmderore,49t. 
TiroMl^  «.  T^ralite. 
TitUMte  of  ImM,  89a 
TKaneiaai,  482, 696. 
Titane  anntaae,  99$. 

ozyd^,  887. 
Titnneisensand,  482. 
Titanic  acid,  887—389. 
Thanic  iron,  482, 695. 
THaniferooa  eerine,  888. 
Titanite,  891. 
Tttanium  Native,  S88. 


Tombazite,  v.  Nickel  Glance.  Urao,  191. 


Urangreen,  718. 
,UrangrQD,  712. 
Uranmica,  409. 
Uranodire,  407. 
;Uf«Bozjd,  409. 
{Uranpechen,  407. 
(TranphjUit,  409. 
Urane  ozydal^,  407. 
Uranin,  see  Pitchblende. 
Uranite,  409,  696. 
Uranium,  Carbonate  of^  410. 

OxydoC  407,409. 

Pboepbate  ot  409. 
,         Sulphate  of;  408,  410, 
'  712. 

Urano-tantalite,  403. 


Topaz,  866. 

False,  241. 

Oriental,  222. 
Topasolite,  84*1. 
Top&tein, «.  PotBiooe. 
Torberait,  v.  Chaloolita. 
Torrelite,  401. 
Touchstone,  242. 


lUwarowite,  846. 

.'Vanadate  of  copper,  580. 
I  Vanadate  of  lead,  508. 
jValencianite,  826. 
jValentinite,  416. 
jVaDadinbleierz,  508. 
Vanidioite,  503. 


Tourmaline,  76, 186, 868,696.1  Variegated  copper,  5ia 
IVachjte,  828.  Variscite,  280. 


Tkmp,  828. 
TkaTertine,  206. 
ThuibenUei,  502. 
Tremolite,  88,  278. 
Triklasite,  294. 
Tripe  stone,  203. 
Triphane,  889. 
Triphyline,  448. 
Triplite,  466. 
Triploklas,  306. 
Trona,  191. 
Troostite,  483. 
Tscheffkinite,  354. 
Tuesite,  283. 
Tufa,  Calcareous,  205. 
Tungstate  of  iron,  403. 

of  lead,  406. 

of  lime,  405. 
Tungstic  acid,  390. 

ochre,  390. 
Turgite,  432. 
Tarkis,  229. 
Turmalin,  363, 695. 
Tumerite,  372. 
Turquois,  229. 
Tyrolite,  527. 

Ulexite,  696. 
Ullmannite,  473. 
Ultramarine,  368. 
Uraconise,  407. 
Uralite,  278. 
Uralortbite,  355. 
Urancbalcit,7l2. 
Uranblathe,  407. 
UrangUmmer,  409. 


Varvacite,  46a 
Vauquelinite,  605. 
Velvet  copper  ore,  528. 
Verde  antique,  256. 
Vermiculite,  291,  696. 
Vermontite,  v.  MispickeL 
Vesuvian,  850. 
Vesuvian  salt,  187. 
Villarsite,  257. 
Violan,  696. 
Vitreous  copper,  508. 

silver,  536. 
Vitriol,  Blue.  622. 

Cobalt,  476. 

Green,  446. 

Lead,  499. 

Red,  448. 

Wliitc,  486. 

Zinc,  486. 
Vitriolbleien,  499. 
Vivianite,  449. 
Volknerite,  201. 
!VoUx)rthite,  530. 
I  Volcanic  gloss,  829. 
Volcanite,  v.  Selensulphur. 
Voraulite,  229. 
Voltaite,  226. 
Voltzite,  481. 
Vosgite,  336,  696. 
Vulpinite,  202. 


'Wad,  461. 
.Wagnerite,  216. 
iWafchowite,  557. 
:Walmstedtite,  V.  Breunnerite. 
;Warwickite,  893. 


Waahingtomte,  4SS. 
Wasserblei,  889. 
Wasserglimmer,  688. 
Wasserkies,  426. 
Water,  174. 
Wavellite,  281. 
Websterite,  287. 
Wehrlite,  489. 
Weichmangan,  467. 
Weicheisei^ea,  «l    Wi 

kies. 

Weissbleien,  498. 
Weissgultigerz,  648. 
jWessian,  v.  Soolecite. 
Weissite,  294. 
Weisskupfererz,  426,  618. 
Weissnickelkies,  471. 
Weissspiesflglanaera,  416. 
Weissstein,  328. 
Weisstellur,  554. 
Wemerite,  340. 
Wheel-ore,  516. 
White  antimony,  416. 

arsenic,  419. 

copperas,  447. 

iron  pyrites,  425. 

lead  ore,  498. 

tellurium,  664. 

vitriol,  486. 
Wichtioe,  845. 
Wichtisite,  846. 
Wiesenerz,  v.  Bog  iron  am 
Wilhehnite,  4S8. 
Willemite,  488,698. 
Williamsite,  256,  488, 692. 
Wiluite,  347. 
Wiserite,  465. 
Wismuth,  Gediegen,  411. 
Wismuthbleierz,  543. 
Wismutliglanz,  412. 
Wismuth  ocher,  412,  681. 
Wianiuthsilber,  543. 
Wi^mutboxyd  Kohlensaures, 

413. 
Wismuthsi>ath,  413. 
Withamite,  362. 
Witherite,  197. 
Wodankies,  t'.  Nickel  Glance. 
W(prthite,  295,  317. 
Wohlerite,  396. 
Wolchonskoitc,  421, 
Wolfram,  403,  696. 
Wolfsbergite,  515. 
Wolla8tonite,  248,  266,  696. 
Wolframochre,  390. 
Wolchite,  515. 
Wood-arsenate    of    copper, 

626. 
Wood-opal,  245. 
Wood-tin,  385. 
Wurfelerz.  458. 
Wulfenite,  406. 
Wundcrerde,  v.  TeratdUte. 
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Xanthite,  860. 
XantbokoD,  548. 
XaDthoph^llite,  26-1. 
Xaiithorthit,  364. 
XeDolito,  315. 
Xenotimc,  287. 
Xylite,  259. 
Xylokrjptit^  v.  Scheererite  t 

Tanolite,  865. 
Yellow  copperas,  447. 

copper  ore,  511. 

lead  ore,  406. 

tellurium,  554. 
Tenite,  488. 
Ytterbite,  382. 
Yttererde     Phosphorsaure, 

237. 
Ytterspath,  237. 
Yttria,  Phosphate  of;  237. 

Columbate  of,  399. 
Yttrocerite,  238. 
Yttrocolumbite,  399,  696. 
Yttroilmenite,  403. 
Yttro-tautalite,  399,  696. 
Yttro-titanite,  393. 


Zala,  198. 
Zeagonite,  811. 
Zeasite,  v.  OpaL 
Zeilanit,  870. 
Zellkics,  425. 
Zeolite,  296—812. 

Foliated,  296,  298. 

Effloresdng,  808. 

Needle,  300. 
Zenzite,  296. 
Zicgelerz,  517. 
2iigucline,  517. 
Zinc  carbonate,  485. 

ox^d^,  481. 

oxide  silicif^re,  482. 

sulfate,  486. 

sulfure,  479. 
jZinc,  Carbonate  of;  485. 

lodid  and  bromid,  482. 

Red  oxyd  of;  486. 

Selenid  of,  481. 

Silicate  of.  482,  484. 

Silicious  oxyd  of,  482. 

Sulphate  of,  486. 

Sulphuret  o^  479. 
ZiDc  blende,  479. 
2^0  bloom,  485. 


Zinc  Titriol,  486. 
Zinc  ore.  Red,  481. 
Zincite,  v.  Red  Zinc  Ore. 
Zinconise,  485. 
Zinkarseniat,  487 
ZinkblQthe,  485. 
Zinkenite,  491. 
Zinkff]a8,482. 
Zinkkieeelerz,  482. 
Zinkoxyd,  481. 
Zinkphyllit,  484. 
Ziukspath,  484. 
Zinkvitriol  486. 
Zinners,  885. 
Zinnkies,  886. 
Zinnober,  582. 
Zinnstein,  885. 
Zinnwaldite,  861. 
Zippeite,  v.  Uranoohre. 
Zircon,  879. 
Zirconite,  879. 
Zoisite,  852. 
Zbleatein,  196. 
Zunderera,  498. 
Zurlite,  848. 
Zwieselite,  466, 696. 
Zygadite,  840. 


ERRATA  A5D  ADDE9DA. 

Pigt  1S2,  ItA  Md  lt&  Imes  from  bottom,  apnmtm  lOtm.  Ikt  wm^  »•,  WOF,  Sl^ 
ar>.  t4^  S7^  Aould  be  dovbfed,  so  m  to  rMd.  MP.  60^.  fT^,  M^,  €•*,  W^. 
Figt  191,  nth  fine  firam  bottom,  far  «*  sdnrcfclraair  rmd'mli —ti." 
«    219,  Mth  fine  from  bottom,  for  "T,"  read  *  P.* 

"  t48, 12th  line  from  top,  dek  '^  (Ca*  St«+«fi,  Ramm.)* 

,    -  263,  miderSpiukitc  far  *'G.=S-5'' read**  H^t-S." 

**  255,  in  farmuUof  Serpeotine,  far  *2}itg*,"  read  **SJtg'* 

*  2i)l,8tb  line  from  top,  words  "'hagfalTp^fect*  tnuufer  to  next  fine  afti 
"  288,  for  "SamoHe,"  read  ^'Samoine!' 
"  294,  in  formula  of  Eamarkite,  exchange  the  ngns  bdve  and  after  S  fl. 

flbe  =after,  and  the  +  before  it ;  and  in  formoU  of  ChkrophyIIite»  inrert  -^t  ' 
the  dgn  of  eqnaliij. 

Page  808,  in  Oeihardfs  formula  of  Laomoaite,  for  -  Ca'Si,"  read  *Ca*3P* 

*  811,  8d  line  from  bottom,  for  -  SaraMte,"  read  **  Sarcofite." 

•*  814,  in  formuU  of  lieboerite,  for  ^'H,*  read ''5&(or  4i^* 

**  817,  7th  line  from  bottom, laat  letter,  for  "a,'*  read  ''a.' 

••  821,  transfer  Petalite  to  mibdiTision  V  its  crjstaUixatkm  being  dooblfUL 

«  849,  in  the  formula  of  Pjrope,  for  *«&  Si,"  read  "R'Sl" 

•'  874,  21at  Hne  from  bottom,  for  *'  Compton,'  read  "  Campton.* 

•  408,  10th  line  from  bottom,  for  "e'  :  c',"  read  -«' :  e"." 
"  414,  4th  line  from  bottom,  transpose  59*6  and  35*9. 

•*    450,  10th  line  from  bottom,  for  •*  te,"  read  "  Pe." 
•*    468,  last  line,  for  "€a"  As,"  read  «^u"  As*." 

•  528,  8th  line  from  top,  for  **  over  P,"  read  «  adjacent* 

"    689,  9th  line  from  bottom,  for  **  P  :  M,"  read  **  P  on  aBB." 
"    549,  in  Ime  with  analysis  6,  for  *' 2:  1,"  read**  3: 1."     The  nopartioos  m  tida 
and  the  other  cases,  are  basecf  on  the  nsoal  atomic  weight  of  gold,  which  is  half  that  ii 
the  table  on  page  146. 
Page  572,  Uth  line  from  bottom,  for  -  III,'*  read  "  IL" 

•*    582,  5th  line  from  top,  before  lolite,  insert  **  Ioutk  Gk.  ITL" 
"     637,  in  line  with  Ildefonsite,  for  "  G  7,416,"  read  •*  G  7-416.'' 
"     661,  10th  line  from  bottom,  before  Carmel,  ini»ert  PUTNAM  CO. 
**     695.     In  place  of  the  Analyses  under  Tetradymite,  by  Dr.  C.  T.  Jackson,  insert 
the  following  corrected  result  by  him,  (communicated  to  the  Author  since  the  former 
page  was  printed).— Tc  3505,  Bi  5880,  S  3-66,  Au,  Pe,  Si  2-70=100'20.    Formula,  aa 
on  page  414,  2  Bi  Te"-|-Bi  S'=Tellurium  35-9,  sulphur  45,  bismuth  596. 

ra^e  696,  in  part  of  the  edition,  dele  part  of  4th  line  from  bottom,  beginning  with 
Vauxite. 
Add: — 

Page  812,  after  Analcimc. — GLorrAUTE,  Tltcmson,  Monometric ;  vitreous ;  colorless 
or  white.  Composition.— 5i  37  01,  Xl  16-31,  Pe  050,  Ca  2393,  fi  21-25=99.  Formnla. 
Ca*  Si'-|-5l  8i-i-9  H.     From  greenstone,  near  Port  Glasgow. 

Page  408,  at  Ixjttom. — Uranoreen,  Hartmann^  (Urangrdn,  Uranchalzit),  a  basic 
sulphate  of  the  oxyds  of  copper  and  uranium.     From  JoachimstahL 

Page  440,  under  Chloropal. — Analysis  of  Pinouite,  from  Wolkenstein,  by  Kersten, 
(Schw.  J.  Ixvi,  9).  Si  36  90,  Xl  1-8,  Pe  29-50,  Mn  016,  te  610,  Ag  0*45,  ft  25-10=100. 
Formula,  ^e  Si-f Pe*  §i'-fl5  It    G.=2-3— 235.     Feel  greasy. 


4$  Bow  Lua,  Lamm.  155  Beoadwat,  Niw-Tom^ 
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IMPOBTATION  OF  FOREIGN  BOOKS. 

MR.  PTTTNAM'S  Bramoh  of  thi  Amseioaii  Litbrart  Aobnot  (established  in  1838)  M 
still  continued  bj  him  in  London,  under  the  charxe  of  MR.  THOMAS  DELF.  an  experienced 
and  competent  bibliographer.  Mr.  Pittnam  has  also  special  agents  in  Paris,  Brussels,  Leipeie, 
and  Leghorn,  and  can  thus  aflbrd  every  facility  to  priraie  persons,  as  well  as  to  Booksbluum 
and  PcBLic  lit sTrruTiONs,  for  procuring  Book*.  Stationtry^  Map*^  4^.,  ^c,  from  all  the  priacl* 
pal  cities  in  Europe,  in  the  most  expeditious  and  economical  manner. 

Particular  attention  is  given  also  to  the  procuring  of  old  and  scaroi  bookr,  by  meaoi  of 
adrertising,  &c.,  Ac.  Mr.  Putnam  believes  that  his  twelre  years'  experience  in  the  executioa  of 
orders  of  all  kinds,  gives  him  adrantages  that  are  inferior  to  none,  axid  which  cannot  fail  to  bo 
appreciated  by  those  who  faror  him  with  their  bmrinesi. 

An  order  for  a  single  volume  will  at  all  times  receive  the  aame  careful  attention  as  larger  or- 
ders. Any  party  preferring;  to  correspond  directly  with  the  London  house,  will  find  his  order* 
promptly  attended  to,  provided  they  are  addressed  **T.  Dblf,  Putnam^ 9  American  A^mm, 
Lonaorif"  and  accompanied  with  a  remittance  or  satiafitctoiy  refeiencea. 

BOOKS,  ito^  DUTY  FREE. 
*,*  By  a  recent  Act  ofOongrea*^  all  Collbobs,  Acadbmibs,  Sbkikaribs  ov  LBARimrai 

OB  OTHBR  SOCIBTIBS  BSTABU8HBD  POR  PbILOSOPHICAL  OR  LiTBRART  PURPOSRS,  OR  POR  THB 

Encoitraobicbnt  op  tkb  Finb  Arts,  may  Import  Books,  BIapb ,  Coins.  Statvart,  P»- 
LOSOPHIOAL  Apparatus,  &o.,  Prbr  op  Dutt.  Public  Institutions  of  this  description,  wiahii^ 
to  secure  this  advantage,  will  have  their  orders  executed  in  a  most  aatisiaetory  manner  by  for- 
warding  them  to  O.  P.  Putnam  direct. 

N.  B.— CATALOGUES  of  New  Books  published  in  London,  with  CHEAP  LISTS^  te.,  an 
pmt  np  monthly  in  small  psdcsges,  and  forwarded  gratis  to  all  who  may  desire  them. 


OBDBBS  FOBWARDED  BT  EYBBT  STEABIEB| 
•Nd,  ifdeairedf  and  the  booie  can  be  reodUy  procured,  they  wiU  be  received  by  reium 

flUMOUFnOai  BIOBITBD  fob  PBBIODXOALS,  NbWSPAPBBS,  AO.,  rUWUUMMD  AlBftAK 

LliM  supplied  on  appUestion. 

^  (Stntral  Cotalogst 

or    A    TUT    IXTBirSITl    COLLICTIOR    OF 

STANDARD  WORKS  IN  EVERY  DEPARTMENT  OF  LITERATURE,  SCIENCE  h  ART| 

9fCLUDIN0  FOREIGN  AND  AMERICAN  PUBUCATIONSk 

Nearly  Ready, 

It  will  be  sent  gratis  on  appUeatioBi 
1 


» 


^m  3Bnrk0~^om  xmi\\  nr  in  f «f  arotian. 

Pvimmria  Libra/ry  of  Americcm  History  * 

Consifldng  of  Rare  Tracts  illtistiatiTe  of  American  Hiatoiy.    Edited,  wiik 
Notes,  dtc, 

BY    REV.  F.  L.  HAWKS,  aOw 


The  Optimist 

BY   H.  T.  TUCKERMAN,  ESQ. 

In  one  Tolume  l2mo.    (In  MarclL) 


A  New  Work  on  Calif  omia. 

BY    BAYARD   TAYLOR, 
Author  of  *<Vi«wi  s-Foot,"  Ac,  Ac. 

With  nhistrations  hj  the  Author.    In  two  Tolnmss  I3mo. 


New  Researches  at  Nineveh. 

BY    AUSTEN    HENRY    LAYARD,  ESQ. 

In  one  Tolnme  8to,  uniform  with  "  Nineveh  and  its  Remains." 


tVervch  and  English  Counting-House  Manual. 

Manual  of  Commercial  Correspondence,  English  and  French ;  or,  A  Selection 
of  Commercial  Phrases,  taken  from  a  number  of  Letters,  Accounts,  Cata« 
logues.  Prices  Current,  and  other  Papers. 

BY    A    MERCHANT. 

In  one  volume  l2mo,  cloth.     (Now  ready.) 


Elements  of  Tngonometry^  Plane  and  Spherical  / 

Adapted  to  the  present  state  of  Analysis.  To  which  is  added,  their  applica- 
tion to  the  principles  of  Navigation,  Surveying,  Nautical  Astronomy,  and 
Geodesy.  With  Logarithmic,  Trigonometrical,  and  Nautical  TaUea. 
For  the  use  of  Colleges  and  Academies.     New  Edition,  greatly  improved. 

BY    REV.  C.  W.  HACKLEY, 

Professor  of  Mathematics  in  Columbia  College.  New- York. 


Excursions  in  Europe  and  the  United  Si 

BY   WILLIAM   CULLEN   BRYANT. 

l2mo,  cloth.     (In  April.) 
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1S5  BioAsWAr,  Nnr-Tou, 

G.  P.  PUTNAM'S 

NEW    PUBLICATIONS. 


tfrautk,  SbotnturEH,  onb  Wmnmx'm. 

IN    THE     EAST. 


Nmeveh  and  ita  Remains 

With  an  Account  of  ■  Viait  lo  the  Clialdnn  ChriKinTis  of  Kordinan,  and 
the  Vnidia,  or  Devil- Worehipp«ra ;  and  an  Inquiry  into  thi  Manren 
and  Art!  of  the  Ancient  Amrriaoi. 

BY  AUSTEN  HENRY  LAYARDt  ESQ.,  CCL. 

WiTB   InnODCCTORT   NoTT  BT   PtOF.    G.    RoitltSON,   D.  D.,   LL.  D. 

Mtimled  with  13  PUlceand  Ma|ia,aiul90  Woodcnia.  3  Tob.  Bto.  Cblh.  (4Ml 
UMtinrl  THorailiif  (hBiiiMnpaliioJ'&VuiiitorfuluU'HifnHD  iba  (oof  niglu  aroMlTiun."'-Ctaa 


a.  T,  ursKuta  hxw  ynsuanoim. 


<nvli,  llhtitiiii^  nd  fiifcntiin— 3i  t^  #at 
AmmwA  and  its  .BAnoww. — Goolanned. 


Mi.  L«T«d  *SI  k*  timi  M  i«hrf  ^v«a- 


ia «■  Mb«  tt.  AHn-tt 
■  tefcra  a  ■■■!*.  n^i—n 


■  eawdbadMM  ^ai^r*"! 


^•ts^jz^^^isssSSSS 


E^ypi  and  Jia  MoMtmeiUa^ 


Wt  FRANCIS  L.  HAWK*,  D.  D,  LL.  Dia  A**  *ah 

Woxmni,  and  othen,  nd  AirUiectval  Tien  irf  Aa  rHo^ia  T^ 
p(c9,  &c.     One  tcL  Bra.,  ^dfam  wiA  ■  Ijtjvtt  NnnaL' 


Hb  «art  Bm^a  a  t^nnfeia^Ta  ad  aBk^u,ai  ■  ika  laaB  ttaar^i^  *B««raA 
•M^kaH^nackliali^  br  aedm  nr^bn,  alanHm  <<' tkt  BHain  nd  eaia^BL  ^« 
mMiihii  ■■iTMitTlfiiiriNMiMai  riJIilM  aafc  i^^aaiH^M^M  ^JS 
kite  -OUhI  !(*w  WaU." 

otanaivlri^S^nac,  Mnm     jCSia. 


G.  P.  PUTNAIII3  NEW  PUBLIOATIOOT. 


CONTIIIUXD. 

Egypt  cmd  its  Monvmenis; 

Or,  Egypt  a  WitnesB  for  the  BiUe. 

BY  FRANCIS  L.  HAWK8,  D.D.,  LL.D.,  fto.,  fte. 

niostnited  with  Engravings  from  the  works  of  Champollion,  Roeellini,  Wil- 
kinson, and  others ;  and  Architectural  Views  of  the  principal  Temples,  &c. 
1  vol.  8vo,  uniform  with  "  Layard's  Nineveh,"  cloth,  9^  50 ;  half  mor. 
gilt  edges,  ^3  50. 

BBOoin)  iDrnoN,  sevised  ahd  ehlaiokd. 

*It  wiL  have  allvelv  uterett;  d<h  for  the  Bible  ecudent  only,  but  tot  tU  who  tdto  iUenit  !■ 
fejsloiical  reecareh."— -V.  Y.  Com.  Advertiser. 

**  A  valuable  oontribution  to  our  Sacred  Literature."— ^ei^srifc  Daffy  AdvtrtUtr. 

*<  It  supplies  a  desideratum  in  the  Literature  of  the  Bible."— Bu^oto  Oomm&reiaL 

**An  intellidble,  true,  and  readable  book  on  Egypt,  beyond  what  the  eicperienoes  of  aringla 
traveller  could  furnish  the  materials  of."— Boeton  TranMcript. 

**The  volume  will  constitute  a  Taluable  addition  to  Christian  Literature.**— i^T.  T.  Recordtr, 

"  The  volume  of  Dr.  Hawks  will  be  welcomed  by  many  readers  as  a  valvaUa  contributkm  ta 
«fae  stock  of  information,  hitherto  to  be  obtained  only  in  the  coatly  voIuums  of  Wllkinaoa  and 
cMhers.  There  probably  exists  no  other  volume  of  the  same  siie  cootaiuLag  so  much  infbnnatioa 
on  EgYPU"— Cambridge  Chromide. 

**  The  volume  is  intensely  interesting,  and  will  abundantly  repay  a  care  Ail  perusal.** — CkriaHi 
AUiance. 

**  The  entire  work  Is  filled  with  most  instractive  facta,  gathered  from  reeent  discoveries  in 
mental  literature,  valuable  alike  to  the  theological  student  and  general  reader.'*—  UnivermaHwi 
Review. 

**  In  the  treatment  of  this  subject.  Dr.  Hawks**  admirable  faculty  of  lodd  arrangement  and  dia- 
tinct  sutement  has^uU  play :  and  he  proceeds,  too,  with  a  calm  confidence  of  the  strength  of  his 
positions,  that  cannot  fan  to  inspire  his  readers— such  of  tiiem  especially  as  have  been  someiHiat 
■larUad  oy  the  bold  assertions  of  the  infidel  school  of  Egyptologists  and  their  traia  of  ignon» 
imitatoia— with  a  similar  coofldeace.*'— Afe<AerfM<  Qfmrtertf  JUvkm, 


The  East ; 

Or,  Sketches  of  Travel  in  Egjrpt  and  the  Holy  Land. 

BY   REV.  J.  A.  SPENCER,  M.A9 

BdiHar  ^  *Kt  New  Teetament  in  Greek,  with  EmgUeh  Notm,    Memier  ^f  tk$  Ntw-  Ter* 

HittoricaL  Society ^  4^.,  ^e. 

Splendidly  Illustrated  with  Original  Drawings.    8to,  pp.  500.    Uniform  wi 
"  Layard's  Nineveh,"  **  Hawlu^s  Monuments  of  Egypt,"  dee 

CONTENTS. 

EGYPT.— Alexaadria.—The  Nile  and  ihePyramids.- The  Pyramids  and  their  Builders.— Lift  em 
the  Nile.— Philae,  Syene,  Elephantine,  Esneb.— Necropolis  of  Thebes.— Luzor  and  Kamak.— 
Dendera,  Es-iiout,  Beai-hassan.— The  BfotropoUs  of  Egypt— Jfoeks,  Ohadel,  HoliopoUs^— 
Coptic  Church,  Public  Men  and  Events. 

THE  HOLY  LAND.— Ufb  in  the  Desert— Paleotina,  the  HiQ  Ooaatry.— The  Holy  City.— Goth> 
•emane,  the  Mount  of  Olives. — Calvary  and  the  Holy  Sepulchre.— Bethlehem  and  its  Vicinity. 
—The  Dead  Sea  and  the  Jordan.— Judea,  Samaria,  Jacob's  Well,  Nabulua.— Sebasie,  Tabor 
Tiberias,  Naxareth.— Mount  Cannel,  St  lean  d'Acre,  Tyre.— Sldon,  Beirut  and  its  Vidolty  — 
Appendix,  Noioa,  4be. 
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O.  p.  POTNAM'b  new  PUBLIOATIONB. 

€xm\3,  ^ktjdmi,  an^  fiisramms— 3it  t|[t  €aL 

Visits  to  Monaateries  m  Ihs  Jj&vamL 

BY  THE  HON.  ROBERT  OUHZON. 
One  tdI.,  post  8to.     DloRrated  wilh  IT  tpiriied  Engnnnfli.     (1  SO. 


TurMiX  Ommim . 

Pmmanliini  tf  MMnl  AUt 

MmatUTf  Iff  aiit-Ptlti, 
CinattianZtadth 
Tiirkiik  Lad^. 

ma  nf  mon  Itiu  OTdtnuT  Inlamt,  retubig  i  Hrlai  of  unl  cnrfsn  taA  oftin  ■■iwhi 
'    TliB  Add  DuopiHl  by  tha  TcluiiM  B  ilmoa  (Dilnlj  »»." — OsamcnM 

"  A  viTT  carloui  utd  nnlqaa  work.  We  IBComineDd  iL  la  (h«e  who  an  foodaf  choirAd  faii* 
imtorinnl,  chnofb  limb pamirtng Uie  fit»un\iMttK."~WailHtitlim  Uniim. 

"  Hk  mndariiigi  In  Uh  Litui  numil  orgr  ■  psriod  of  uuIt  lan  Tsan,  ■bomidlag  ta  adrM 
(am,  muT  DTthnm  uundnl  wiih  iiinma  paril,  which  an  told  wtUi  fniniluble  nilraU  and  AflL 
*  *  '  'nic»liuiala|iiKa*Dd  piciuinqiu^inplldiTiDhiiluiuagi  njDiUjnn  ud  dslisi*- 
fU.  Hw  book  ii  pTQfiualT  fUnamlod  br  wood  oiunTiiui  In  tba  ciifHal  Hjla  of  ul,  ojBCIUaa  Jk 
London,  ti  la  Imid  ilDiiilUiHaiialji  wlih  Hurnr>  Saglab  adtUoo,  *Dd  lb*  raibor  nealinB  ■£ 
annofitHpnlluuUiif  from  tti  ala  hua."— IWtMH. 


Orienicd  Life  lUiistrated: 

Baicf  a  now  Edition  of  "  EMhen,  or,  TracM  of  IVivd  brangfal  Home  6ocn 
tbb  E^i."    niutnted  witb  fine  Steel  l^ipiTliun,  Tb.,  Tsjinnxim  ni 

TEX    DiSIBT,    LUXOK,    KiVUO,    If  AUUTB,    IH>    FTSiiRDS.        ISOIO,  clolll, 

extra  gUi,  tl  50. 
■MotUof  B  •piiUlni,Ki«|ihlo,KitrittliAdtaM011aMid,iad  lO  poMii  ta  n^kMitaB* 
■■■  iha  p:aai  In  amaj  i  d«r-  — £™'">  CViite. 


•Jotame^  from  CbmhiUto  Oaaro. 

BY  MIOHAEL  ANOELO  TTTMAMK 

One  ToL  I3mo,  green  doth,  50  en. 

■tthwndBlW  whu  i  laaenpOenof  paoeta  and  iUbb,  wbat  numanM  PllWIifc  wtM  ta 
i«NiUaia«A«odbUa*ubt<nHaiiM.'^-3>HvAirnir^u*>' ^  ^ 


a.  p.  Putnam's  mbw  ptjbuoations. 


GONTIRUID. 

AdverUyres  in  the  In/bicm  Desert^ 

And  the  OftoB  of  Japiter  Ammoa. 

BY  BAYLE  8T.  JOHN. 

l2mo,  cloth,  75  cti. 

**It  te  a  rerj  graphic  and  anraaiiiff  dtteripdoa  of  the  acaaeiy  and  anaqiittoa,  and  of  tho  paopli 
mhomhb mn."—Wd»hington  Utwm. 

"Though  written  with  an  ere  to  antiquarian  lora,  there  ia  no  want  of  Urelinew  in  the  parwiMii 
adTenturee  of  (he  nnthor."— 'Album, 

**  A  moat  faitereating  book."—^.  T.  Bficordar, 

**  It  will  be  read  through  bjr  thoae  who  reach  the  middle  of  the  fixat  chapter."— iKtony  JbimM^ 

**  It  ia  a  ipuitaddeacription  of  the  adrentureo  of  the  author  amoi^  the  Bedouin  Araha."— 3Vv 


Mihm; 


Or,  Traces  of  TraTel  brought  Home  from  the  Eait.    l2mo,  green  cloch* 
50  cents. 

**  Eflthen  is  a  book  with  which  erery  body,  Ibod  of  elegant  proae  and  zacj  daacripdop,  riioaU  be 
well  acquainted."— (7.  8.  Oasettt. 

*'Tlie  beat  book  of  Baatam  trarela  we  know."— ZoiMlm . 


TJie  Orescent  cmd  the  Orosa  ; 

Or,  tfie  Romance  and  Reality  of  Eastern  TtKffL 

BY  ELLIOT  WARBURTON. 
One  ToL  12mo,  green  cloth,  ^1  95 

endid  Panorama  of  Eaatam  aeanny,  ia  (he  M 

nee. 

•AbriIUaot,poeck,and7KmoatfaMtniedTebook.'^if.  T.  Oomi&t  ^  Sm^tikm. 


''Tliia  delightftil  work  \b,  ftom  flrat  to  laaL  a  ipl 
Meat  of  ita  magnificence."— Lofidon  Morning  New. 


So  Mjr  %mm. 

Trofoda  m  Peru. 

BY  DR.  J.  J.  VON  T80HUDI. 

1  Tol.  13mo,  cloth,  ^1  00. 

**Bnnring  the  dangera  of  a  land  where  throatrcutting  ia  a  popular  paalime,  and  aanhqiiakaa  aitf 
fcren  more  or  leei  yellow,  and  rennln  more  or  leei  renomoiu  are  amoncet  the  indigenoua  coai> 
Imrti  of  the  aoil,  a  German,  of  high  reputation  aa  a  naturaliat  and  man  of  letten,  has  oeroted  fintf 
yean  of  a  life  Taluable  to  ecience  to  a  reddence  and  trarele  in  Uie  meet  intereating  diatricta  of 
Booth  America,  the  andeot  ampin  of  the  Inea%  the  eceoe  of  the  conqoBeti  and  cmeltiee  of  Fna- 
llNoPiiano." 
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a.  p.  PUTWAM's  "KEW  PUBMOAnONa 


IN    THE    WEST. 

OdUfcrma  cmd  Oregon  Traily 

Being  Sketches  of  Prairie  and  Rocky  Mountain  life. 

BY  FRANCIS  PARKMAN,  JR. 

With  Dlostrations  by  Darley.     12mo.  cloth,  $1  35. 

*WnMHi  with  the  ganvine  inapintioii  of  antanMd  iMitiii«."«-7yaiific 

"A  hfely  and  well  written  account  of  diren  adTonturae  on  moontaiiii  and  pUdni^ 
rttwa  ia  the  Indian  Countiy.''— GlwreAinan. 

<*  A  iariae  of  graphic  and  apparently  reliable  sketchee."— iUfrfsn. 

"AgfaaaUly  deeigned  and  ably  executed."— J7ome  JtmmaL 

*Oiw  of  the  few  books  fiom  which  we  can  obtain  any  thine  like  aeomte  tefermatkNa  of  tka 
thawT*^  of  the  country  between  the  Mininippi  and  the  Pacwc  Aa  d«aeriptiT«  of  a  nee  tea 
paaring  away,  and  of  tne  wild  and  wonderful  country  from  which  they  are  pendiing,  and  tbroagk 
wtdch  the  march  of  ciTiliiation  is  lorcing  ita  way,  to  the  dazzlinc  treaamee  of  the  ncille  bocdera, 
the  work  ia  attractire,  and  ia  got  up  in  a  atjrle  ajnd  character  of  moat  of  the  publieatioDa  of  Mr. 
Putnam.  The  cuta  are  very  adminble  apecunaui  of  the  high  perfection  to  wlkich 
wood  haa  arrired."— XTamoentfie  JUview. 


Aetaria; 

Or»  Anaedotea  of  an  Enterprise  beyona  the  Rocky  Bloimtaina. 

BY  WASHINGTON   IRVING. 

With  Map.     l2mo.  $1  50. 

**AbaaatifuI  edition  of  Irring'a  highly  graphic  and  atirrinf^  aketchof  the  early  iimeimhae  of 
John  Jacob  Aator,  which  will  now  be  read  with  even  more  mtereat  than  when  flnt  wmett."'- 
JBvamgdui. 

**  It  is  one  of  thoee  rare  works  which  belongs,  br  the  ralue  of  Ita  auMeet  and  Iha  tnidilUiiav  of 
Kb  detaOa,  to  authentic  hiaton,  and  by  ita  Tirid  aeaciiptiooa,  and  exciting  inckienta  to  the  naoaa 
varied  province  of  Romaace."~i/6ai^  Atku. 

'*Lom§  Bothfaig  of  ita  tatereat  oy  the  late  diseoreriea,  dtc,  beyond  the  Rocky 


**  One  of  IrTh)g*a  most  TalvaUa  works.     *     *     *     8tUl  firsri^  iiMtniesiTa  and 
MoUm'M  MagagifM. 


A  Tawr  on  the  Prai/riea; 

With  Abbotttford  and  Newstead  Abbey. 

BY  WASHINGTON   IRVING. 
Idroo.  fl  d& 


*tls  pamsal  lesTaa  a  poaitiTa  aenae  <^  refrediraeni,  which  we  abould  tliink  woeld  _ 
okfaiTaluable  tothe  thonaandaof  mortala  whoee  Urea  are  bound  up  with  Maara  aad  OMb 
TribwM. 

Paltghtful  raading  for  a  leisure  hour."— Jl&oi^  AUaa. 


Adfvefnifwree  of  Capt.  BomvemUe^  U.  8.  A^ 

In  the  Rocky  Movntaina  and  the  Far  WeiL 

BY  WASHINGTON  IRVING. 
ISmo,  with  a  Talnable  Map.    (1  95. 
*^fan  of  wild  and  exdttag  incidents  of  tiootier  and  aarage  lifei**.-  IVavMltMS 
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o.  p.  Putnam's  nbw  PUBiioAxioiva 


^tlM 


^Ar  Genius  of  ItalAf  ; 

Being  Sketches  of  Italmn  Life,  literatnre,  and  Religioii. 
BY  REV.  ROBERT  TURNBULL, 

Third  edition.    1  vol.  13mo,  f  1 ;  illnstreted  edition,  cloth,  gflt,  fSL 

Tlw  edition  with  eztn  iUastntioM,  handsomflly  bound,  will  be  reedy  m  the  aatmnn. 
'*Mr.  Tnrnbiill  giree  ne  the  orange  crores,  and  the  fountaina,  and  the  gondolaa.  vut  die  frmuom 
d  the  raina,  with  touchea  of  penonai  adrenture,  and  sitetchee  of  biography,  ana  glimpaea  of  the 
life,  literature,  and  religion  of  Modem  Italy,  seen  with  the  quick,  compreMnaire  glancea  of  aa 
American  traveller,  impulaiTe,  inquiaitire,  and  enthuaiastic  His  book  ia  a  pleannt  record  of  a 
tDuriet'a  imMeaaiona,  without  the  inflictiaa  iii  thd  tireaooie  mhiuti»  of  hia  oreryday  ezperkaea." 
•^Literary  Wortd, 

**  At  a  moment  when  Italy  la  about  to  be  regenerated— when  the  I«ig*rtnmberlng  apirit  ol  tte 
people  ia  about  aaaumfaig  ita  andent  vigor,  a  work  of  thia  kind  ia  deainbf e.  *  *  '  T%e  Qovntxyi 
■a  people,  and  promineot  featuraa  an  giren  with  much  truth  and  force."— Democratic  lUaritm, 


Views  A-Foot ; 


Or,  fkirope  seen  with  Knapsaek  and  Staff. 

BY  BAYARD  TAYLOR. 

New  edition,  with  an  additional  Chapter  of  Practical  Information  for  Pedea- 

triana  in  Europe,  and  a  Sketch  of  the  Author  in  Pedestrian  Coatume,  fix>n: 

a  Drawing  by  T.  Buchanan  Read.     12mo.,  cloth,  ^1  35. 

■       The  same,  &ncy  cloth,  gilt  extra,  %\  75. 

**  Then  ia  a  freiAuieaa  and  force  in  the  book  altogether  unuaual  in  a  book  of  trarela.     *      * 
Aa  a  text-book  for  trarellen  the  work  ia  eaaentiany  raluable ;  it  telle  how  much  can  be  aeeom- 

Elahed  with  rerr  limited  meana,  when  energy,  curfoeity,  and  a  lore  of  adTentura  are  the  pramp. 
ra :  ayrapathy  In  hia  aucceea  Ukewiae,  ia  another  aource  of  intereat  to  the  book.  •  •  •  j^ 
reeult  of  all  tma  ia,  a  wide-apread  popularity  aa  a  writer,  a  rery  handaomely  printed  book,  with  a 
▼ery  handaome  portrait  of  the  author,  and  we  congratulate  him  upon  the  attainment  of  thia  and 
fetura  honora."— CTnibn  Afcigasifie. 


The  Spama/rda^  amd  iheivr  Gaimtry. 

BY  RICHARD  FORD. 

l3mo,  green  doth.     (1  00. 

"Hia  beat  BngUah  book, beyond  compariaon,  that  arer  baa  appeared  for  tha  flluitratiaa, 
OMraly  of  the  general  topography  and  local  curioaitiea,  but  of  tha  nauonal  eharaetar  and  i 
nf  ^ia  "—  QuarUrly  Review. 

**  Thia  ia  a  rery  clever  and  amuaing  woric.'*— Z^ou/avtZZe  Esam. 

••  TlM  atyle  ia  light,  daahing,  and  agreeable."— 2V.  Y.  Mirror, 

*.*  Waahington  Inring  commenda  thia  aa  the  beat  modem  popular  aeeovat  of  QpaiBi 


Scenes  and  ThougMs  in  Efwrcype. 

BY  AN  AMERICAN. 

(Geo.  H.  CalTert,  Eaq.,  Baltimore.)     iSmo.    50  eta. 

*  Thia  book  ia  a  delightful  inatance  of  the  transforming  and  reereatlTe  power  of  the  mmd  vpoi 
erery  tkL"'  M  touches.  The  moat  hackneyed  ground  of  Europe,  persons  and  objects  that  have 
been  the  tfienm  .'cr  the  laat  half  doien  yean  of  every  literary  remittance  from  abroad,  appear  le 
■a  clothed  with  new  cu^rma  and  meaninga,  because  examined  with  a  finer  penetration  than  Chef 
Bare  bean  ^  any  other  Engliah  or  Amencaa  travallar.''— 7Vt6iHM. 
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a.  P.  PUTNAir'S  NEW  PUBUOATIONB. 


The  Life  cmd  Voyages  of  Christopher  Ookmbua. 

To  which  are  added  those  of  his  Compamona. 

BY  WA8HINQTCN   IRVING. 

New  Edition,  Reriaed  and  Corrected.    Maps,  Plates,  and  copious  Index. 

3  Tola.  19mo,   green  doth  onifoim  with  the  new  edition  of  Inring'a 

Works,  $4 ;  half  calf,  ^6 ;  half  morocco,  top  edge  gilt,  ^6  75  ;  full  c^, 

gilt,  %1  50.    The  Ocrrxvo  EDrrioir,  in  3  toIs.,  on  superfine  paper,  uniform 

with  Prescotfs  Ferdinand   and  Isabella,  $6;  half  calf,    $8  50;   loll 

calf,  flO. 

*Obs  of  the  nxMt  fiwefauttuiff  aod  intaiMelj  intaraiUng  books  m  the  iHiolo  con^MflB  of  Bngliib 
lilanuure.  *  *  *  IthaaalltheintorMtcxmferrodbTthetruthof  hiatoi7i«iidatthoMinetl^ 
As  Taxied  ezcitameat  of  a  well  wriuan  romanco." — Wutem  OontinenL 

**Pwliapa  the  moat  truly  Tilaable  of  the  Author's  writings."— JibfM  JmtmaL 

**Tlw  History  of  Columbus  is  adminblr  executed ;  and  though  a  tma  sad  Aithftd  histafyy  it  ■ 
ss  iniaresting  as  a  high  wrougiil  romance.'' 


The  Caaqvssi  of  Florida. 

BY  THEODORE  IRVING. 

Pr^.  qfBigtor^  mtd  BeHea  Letten  in  <As  JVm  Aeadmn^ 

New  and  RcTised  Edition,  Corrected,  with  Notes,  and  Ilfaislratk»a  firam 
Taiious  reeent  sources.    I3mo. 


The  Momiments  of  Central  and  Western  America; 

With  ComparatiTe  Notices  of  those  in  Egypt,  India,  AmyiitL,  dbc 

BY  REV.  F.  L.  HAWKS,  a  D.,  LL.  D. 

1  Tol.  8to. 

This  woric  ii  now  in  prspazmtioo,  unifonn  with  **  NineToh,"  and  the  **  MonumsQlB  of  BgypL** 
It  wiU  comprise  a  comprehensire,  readable,  and  popular  riew  of  thm  whole  subijeGt  flf  i~ 
BMias  on  the  American  condneot— with  ample  mustzations. 


The  Ancient  Monuments  of  the  Mississippi  Valley. 

Comprising  the  Results  of  ExtenslTe  Original  SurTeys  and  EIzplontioaiL 

BY  E.  Q.  8QUIER9  A.  Mi,  AND  E.  H.  DAVI8,  M.  Dw 
With  nmnerons  Olustrations.    Rojral  4to,  $10. 


,  Years  of  American  History : 

1840-49— including  a  Historj  of  the  Mexican  War  and  of  CtUftnlft. 

BY  EMMA  WILLARa 
With  a  Talnable  Map.    13mo,  $1. 
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O.  p.  FDnrAH's  KEW  PUBUOATIOIia 


OONTINUKD. 

Itah/;  Past  and  Present : 

Or  General  '\^wb  of  its  History,  Religion,  Politicfl,  Literature  and  Alt 

BY  L.  MARIOTTI9 

Pn^.  tfHaiian  Literature  in  LondUm  Univenitjf* 

9  vole.,  8to,  cloth,  (3  50. 


The  Letters  amd  Speeches  of  OUver  OrormoeU^ 

With  Elacidatione. 

BY  TH08.  CARLYLE. 

The  Fine  Edition,  in  2  vol&.  Octavo,  with  Portrait.    Reduced  to  $3  fiO. 


Borrow^ s  AiUobiography. — I/wengro : 

BY  QEORQE   BORROW9 

Auihor  qf^The  Qipeiee  0/  Spain,"  ^  The  Bible  in  Spaing"  ^ 

To  be  published  simultaneously  by  John  Murray,  London,  and  G.  F. 

PiTTifAM,  New-York«    In  one  volume,  12mo. 

*  *  Thk  will  be  a  work  of  intense  interest,  including  extnordinsry  sdreotuns  in  vsrioos 
if  me  world. 


Jb^mston^s  Universal  Atlas. 

This  splendid  and  important  work — ^by  far  the  most  comprehensiTe,  correct 
and  useful  Atlas  now  extant,  was  published  recently  in  Edinburgh  at  the 
price  of  eight  guineas,  and  the  price  in  this  country  has  been  about  050. 
G.  P.  Putnam  has  made  arrangements  for  an  edition  for  the  United  States^ 
rendered  far  more  valuable  by  the  addition  of  a  COPIOUS  and  USEFUL 
INDEX  of  about  40,000  names ;  but  the  maps  being  transferred  in  fiic- 
simile  on  stone,  the  American  publisher  is  enabled  to  supply  it  at  the 
low  price  of  $20— elegantly  and  substantially  bound  in  half  morocco, 
gilt  edges.  The  maps  are  clearly  and  beautifully  executed,  and  are 
practically  fully  equal  to  the  original  edition.  The  work  contains  41 
large  and  splendid  maps. 

*  Ilaring  examined  nuuiy  of  the  Maps  of  the  Nati<»iai  Atlas,  1  hare  no  hesiution  in  nyingi 
Ikat  they  are  as  accurate  in  their  geographical  details  aa  dMj  are  beautlM  in  tlieir  exaeutioo."— 
Mr  Iknid  Breweter. 


Historical  Studies. 

BY    QEORQE   WA8HINQT0N   QREENE,   ESQ., 

Late  Oonevl  (ff  the  U.  S.  at  Rome,    1  roL  l2mo,  doth. 

The  World* s  Progress  ; 

Or,  A  Record  of  Remarkable  Occurrencea,  Political,  Literanr,  and  SeienUfle,  m  the  Aaaals 
of  all  Nations.    In  two  DiviaioDa.    L  Contemporary  Tablea.    D.  Alphabetical 

BY    Q.  P.  PUTNAM. 

Msw  sditioD,  laTissd  and  eolazgsd.    iTsLSfO^ 
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O.  p.  PIJTNAm's  mew  PDBUCATIOire. 


THE  LIBERTY   OF  ROME; 

A  mSTORT. 

With  an  Historical  account  of  the  Liberty  of  ancient  Nattons. 

BY  SAMUEL  ELIOT,  ESQ. 
8  yola.  8vo,  cloth,  and  illnatrated  with  12  Plates.    $4  50. 

U8T  OF  PLATES. 


1.  Allegorical. 

2.  Homer  singing  on  the  Chian  strand 

3.  Bust  of  Socrates. 

4.  Imaginary  View  of  Early  Rome. 

5.  Bust  of  Pythagoras. 

6.  I'he  Secession  of  the  People  to  Mons 


7.  The  meeting  of  Camillas  and  Man- 

lius  after  the  retreat  of  the  Ganlj. 

8.  Bust  of  Marcus  Tulliua  Cicero. 

9.  The  Triumph  of  Quintua  Fabim. 
10.  Caius  Gracchus  weeping  before  hit 

Father's  Statue. 


Sacer.  111.  Cicero  denouncing  Catiline. 

12.  Bust  of  Lucius  Junius  Brutus. 

OPINIONS  OF  THE  PRESS. 

**  Mr.  Eliot's  aim  ii  an  imporUnt  oo*.  It  is  to  indieato  the  kind  and  anMwnt  of  Hbwty  Oi^ojo4 
by  the  aaoioat  Rooiam.  He  has  formed  a  jost  coooeptioa  of  wi>at  is  meant  by  the  wovd  Kborty, 
which  is  too  often  eonfonnded  with  mere  forms  of  fOTemment,  at  best  bat  its  f nards  and  tappofta. 
*  *  *  The  scale  of  the  woric  is  so  extensive,  that  details  necessarily  disappear  in  %mj 
abridfed  statement  of  its  contents,  nor  is  it  possible  by  extracts  to  convey  an  idea  of  the  ralne  aad 
interest  of  the  book.  To  be  appreciated  it  most  be  taken  as  a  whole.  There  are  few  aalient  |n»< 
■ages.  Bat  its  general  impression  is  in  the  highest  d«frM  healthy,  conducive  to  the  expaneioa  of  tka 
mind,  and  calculated  to  enrich  it  with  new  and  important  ideas.  We  are  glad  to  reoiive  from  aa 
Ameiicaa  hand  sneh  a  welcome  oontribntion  to  oar  best  order  of  Literatnra." — Lemfeii  £z«i 

"A  work  of  high  oharaoter  and  distingatshed  merit.  The  author  has  brought  to  the  perform 
•f  a  task  of  such  magnitude  and  diffioalty,  vast  storm  of  erudition,  a  highly  cultivated  taste,  a  < 
prehensive  and  peneCratinf  intelleet,  and  a  grave  and  sober  judgment ;  qaalities  indispensable  to  oaa 
who  would  write  such  a  history,  and  rarely  to  be  found  combined  to  the  same  extent  in  the  mam 
sdividnaL'*— JMn  Bntf. 

*'  We  have  had  histories  of  Rome  written  by  the  scholar,  by  the  orednlons,  and  lately  a  hirtofj 
af  it  by  the  grant  historic  skeptic,  Niebnhr.  We  had  not  yet  one  by  a  philosopher ;  we  thank  Mr. 
Bliot  for  having  vndertaken,  and  we  may  add,  racoeeded  W  Ms  task.  This  ii  a  good  amd  now  book 
to  the  daaio  student  and  thinker."— Dat/jr  AVio«. 

"  TUs  remarkable  book  preeenta  us  with  a  view  of  Ubert>  in  a  different  and  truer  light  tfaaa  ksa 
been  laid  before  us  by  any  writer.  Extensive  reading,  a  well  balanced  and  philosophical  miady 
above  all  prejudice,  oonid  akme  have  fitted  its  author  for  pradudng  a  work  which  must  take  a  bigk 
rank  in  American  Literature,  in  its  style  as  well  as  in  Ita  subject." — Prtvidenu  Jmmal. 

**  The  present  volumes  exhibit  the  evidence  of  many  qualities  essential  to  so  large  an  enterpriao  ia 
their  accomplished  author.  They  am  in  the  highest  decree  creditable  to  the  conecieiitione  fidelf^  ol 
his  researches,  to  his  industry  and  power  of  persistent  labor,  to  his  acqnaiatanca  with  the  noat  ■«• 
thentic  soaroes  of  ancient  and  modem  learning,  and  to  the  extent  and  variety  of  lik  ondition,  wludi 
is  free  from  any  tincture  of  pedantry  or  ostentation.— J^'  o>  Tortt  TVifratiu. 
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o.  p.  Putnam's  new  PUBUOAnoire. 


COKTINUED. 

Mahomet  cmd  his  Successors. 

BY    WASHINGTON    IRVING. 

2  Tols.  I3mo,  cloth.     Unifonn  with  the  new  edition  of  "  Irving's  Worki.' 

**  The  erentfl  and  cireamstances  of  Sflahomet't  life  and  coant  exceed  m  romantic  interaet  th» 
moBt  ingenious  creations  of  fiction.  These  events  are  related  in  the  preeent  work  with  the  faso 
natinc  art  and  skill  for  which  Mr.  Irving  is  distinguished.  •  *  *  The  preeent  book  is  ooe  Of 
absorbing  interest." — WathittgUm  Union. 

**  It  will  be  universally  welcomed,  and  read  with  cordial  interest.  It  is  marked  bj  the  inimitft^ 
Ue  grace  and  richness  of  style  characteristic  of  his  works."— iST.  Y.  Courier. 

**  An  exceedingly  interesting  review  of  the  history  of  the  founder  of  the  Islam  faith,  and  hte 
times,  faultless  as  a  composition,  blending  happily  criticism  and  discrimination  with  the  romantic 
narrative.  We  doubt  whether  any  of  Mr.  Irving's  earlier  vdumee  will  equal  the  Life  of  Bfahomtt 
In  permanent  popularity."— AT,  Y.  Com.  Advertioer. 

**  By  far  the  most  complete  and  most  candid  history  of  the  great  founder  of  a  religion  that  still 
holds  sway  over  a  large  fraction  of  the  race."— JVl  Y.  Evangelist. 

"  To  the  general  reader  it  will  be  found  an  excellent  book,  and  it  will  be  found  usefol  even  t« 
those  who  are  familiar  with  Gibbon  and  Ockley."— Boston  Timet. 

"  The  most  complete  and  authentic  Life  of  the  great  Arabian  Prophet  that  has  yet  been  given  to 
the  world."— J5?t>ening^  Mirror. 

**  Abounds  hi  events  of  thrilling  interest,  which  its  author  has  clothed  in  language  as  attraettre 
■■  it  is  beautiful."— Aio/.  InUUigtneer. 

**  Our  author  sketches  in  a  rapid  manner  and  in  a  style  scarcely  matchable  for  beauty,  the 
youUiful  habits  and  pursuits^  ana  the  manhood,  projects,  and  public  career  of  the  founder  and 
original  propagator  of  Islamism,  and  ends  with  an  appendix  which  embodies  an  outline  of  ita 
doctrines,  wnich  is  scarcely  less  entertaining  than  the  narration,  and  is  an  essential  and  highly 
Taluable  accompaniment.  Our  author  has  interspered  through  the  volume  a  sufficient  number  of 
legends  (as  incredible  as  the  one  already  quoted),  to  show  the  peculiar  characteristics  of  the  Moe* 
lem  mind,  and  to  give  variety  and  consequently  additional  interest  to  the  story  of  the  origin  and 
progress  of  the  Islam  faith."r— ffestem  Literary  Messenger. 


OUver  Goldsmith :  a  Biography. 

BY   WASHINGTON    IRVING. 

1  vol.  12mo,  cloth.     Uniform  with  the  new  edition  of  **  Inring^  Wotlu.* 
9125. 

**  A  most  agreeable  work.  The  grace  of  Irving's  style  is  peculiarly  adapted  to  the  amiaMOi  eo» 
fiding  nature  of  the  wayward  genius  whose  history  he  records."— />emocra<tc  Retiew. 

**  It  will  supersede  all  former  lives  of  the  author  of  the  Deserted  Village  and  the  Vicar  of  Wak»- 
flald."-CAn«ftan  Advocate. 

•*  With  a  general  admiration  of  Goldsmith,  with  a  cordial  appreciation  of  the  spirit  of  his  wriw 
IB^  and  with  manv  similar  intellectual  tendencies,  he  has  portrayed  the  varied  picture  of  his  lift 
with  a  grace  and  elegance  that  makes  his  narrative  as  charming  a  piece  of  composition  as  can  be 
found  in  the  whole  range  of  his  former  works."— jV.  Y.  Trioune. 

"  He  brings  the  man  before  his  readers  in  all  his  aspects  and  sufiisrings,  from  his  eradle  to  hie 
grave.  The  style  is  easy,  the  reflections  just  and  flow  naturally  from  the  subjectr— the  arrange- 
ment  Is  that  of  a  picture  wherein  the  leading  incidents  are  shown  m  foreground  aituationS|  and  tM 
minor  and  lees  attractive  points  are  kept  well  in  the  background. "—J^onooii  Aihmmmn, 


Charge  Washvagton :  a  Biography. 

BY  WASHINGTON   IRVING. 
\tnsh  SluBtratioiis.    In  Preparation. 
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G.  P.  PtJTNAM's  NEW  PtJBUOATlOOT. 


CORTINTTID. 

HistoricuL  Studies. 

BY  QEORQE  WASHINGTON  GREENE, 
Late  United  States  Gauattl  at  Home. 

1  vol.  12mo,  cloth,  (1  25. 

*'  There  18  a  rast  deal  of  Information  compreeeed  in  thia  work.   It  is  compOMd  of  twelra 
erery  one  of  which  contains  matter  for  a  vo\\xttit."— Albany  JoumaL 

"  Thej  are  written  in  the  spirit  of  true  scholar-like  cuhivation,  and  embody  the  results  o  tha 
author's  studies  while  in  the  enjoyment  of  rare  opportunities  for  mdulging  a  passionate  taate  for 
Italian  Literature.  His  histori<»l  riews  are  marked  with  great  critical  acuteness,  oAen  preaaodnf 
original  f>up9e9tions,  and  always  stimulating  the  attention  of  the  reader  by  the  strength  ol  thes 
•Utement<t. ' '—  Tribune. 

"  Bear  the  impress  of  intelligent  obsenraiion  and  no  little  reaearch."— Cbwimercurf  Adv» 

**  Deserves  to  be  read  by  all."— i?ren/n^  Pott. 

**  Exhibit  4nuch  critical  acumen. "^Bh/To^  Commercial  Adv* 


Europe^  Past  and  Present. 


A  Comprehensive  Manual  of  European  Geography  and  History,  deriTect  from 
ofTlcial  and  other  authentic  Bonrces,  and  comprising  not  only  an  accimte 
Geographical  and  Statistical  Descriptioni  but  also  a  faithful  and  intereating 
History  of  all  EUiropean  States ;  together  with  a  carefully  arranged  Index, 
by  which  the  reader  is  enabled  to  find  readily  whatever  he  wishes  to  know 
about  any  Geographical,  Statistical,  or  Historical  Fact  concerning  Europe. 

BY   FRANCIS   H.  UNGEWITTER,  LU  D. 

Author  of  "  Popular  Geography,"  "  Universal  Geography  and  Histoiy,"  **  School 
phy,"  dkc.,  &c 


The  HuTigaHan  Mevolution. 


Outlines  of  the  Prominent  Circumstances  attending  the  Hungarian  Straggle 
for  Freedom  ;  together  with  Brief  Biographical  Sketches  of  the  leading 
Statesmei  and  Generals  who  took  part  in  it. 

BY  JOHANN   PRAGAYy 

Colonel  and  ActJutant-Oeneral  ia  the  Hungarian  Army  under  Koasuth. 

1  vol.  l2mo,  cloth.~>Map,  76cta. 


The  Selavic  Nations. 

An  Historical  Sketch  of  the  Language  and  Literature  of  the  Sclavic  NadoM 
(Russia,  Poland,  Hungary,  &c.). 

BY  TALVI. 

With  an  Introduction  and  Notes  by  Rev.  E.  Robikson,  D.  II.|  dtc^  Aathar 
of  "  BibUcal  Researches  in  Palestine,"  &c.,  &c. 

1  vol.  I2mo,  doth. 

ISA 


o.  p.  pdtnam's  msw  pttblications. 


IrrtiitErturt. 


ffinia  on  PrJMo  ArcAiiectwre, 

Prepared,  on  behalf  of  the  Building  Committee  of  the  SmithHiniaii  Initlnuicnl, 
BY   ROBERT   DALE    OWEN. 
In  large  Quarto,  elegantlr  printed,  wilh  113  IllDMrstiam  id  the  ben  njU 


nf  the  An.    Ptice  ] 


bile  tedW^ 


much  ID  iha  pmlwinn  u  u>  Ik*  public,  and  la  public  iMdlai,  <■* 
VaKIK*.  BdlrlllH  Ciimniuegi,  tnA  Che  Uti.)  charfnd  wlih  at 
duliea  (iniUarlntVirDHn,  thcj  Millie  ilia  hnpe  ihsi  ihi  AitUlMt 
alio  may  finil  milijeci  fin-  hiqiilrj'  anil  mimial  fnr  ihonihl.  ■  "  * 
.,  u b»i«hljliii*lain  Uir  '*'''■ 'l£**5> 


■1  ibii  iwrtol  or  in 


been  Ihe  •law  Kimnti  arccwuriee,  ftai  baen  kaneiwil  In  out  ceutiy, 
thank!  lo  Iha  (eniiu  of  a  few  •glf-lasdil  men,  beyood  all  IbnHI 
precednil.  To  lUmulala  genlui  in  a  Kindred  bnnrh  of  art;  to 
•unpiT  luggaHlmia  which  niaji  call  nlT  (ruin  deiioua  path^  aoa 

abiMfIng  ihu  aeann  of  ripcclnienl  ami  nf  IWlliire  in  ahleh  (he 

alluring  IB  preferred  lo  fha  chatu,  and  the  aaudr  la  mtnakeo  Ibe 
e  beai-"-'^ ^■- '  -  ■-^-  • ■ ■■  — 


raaj,  eUj  eeqwai 
or  pkna  ror  builillr 
•iinilar  duij.  ti  ia 
aapeclally  prepared 


aijilalH 


Amli  or  oerr  Inillillnr  commtnasi 

rrj  IndlvMual  bavin?  In  clune  a 
r.  II  M  uie  only  work  wllh  Which  wa  are  acqoalntad 
irepared  for  Ihnr  nae.    II  ibonld  flml  iia  nr  lo  iha 

ianda  of  dallam  mar  be  atreil  in  the  i 
coiin-houaaa,  chiircbea,  and  other  jiubl 
'^  ^or.  Ihoii^h  not  apvclally  aildreaReo  w  uia  pnue-piin,  la  ii  n 

enrr  mambar  of  iha  prolaaalon  would  do  well  lo  Audv. 

-61  ihe  numaroiia  wood  anginviniia  which  farm  <>ia  rhiaF  llli» 
iraliona  of  thU  rDluine.  we  umioi  apeak  un  hie hly.    Till  we  ■» 

:  (npeclall)'  of  iha  rrunilipiacc  by  Robacu)  la  ei|iial  10  Uial  of  mi 


iinglj  er 
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arr^itiriiirt. 


■CDIloa  wi  hiTa  imnlr  «Mn  lu  aquL"— V.  7.  Mnr. 

'    In  Doint  or  iTTHcnpliT  ud  anbillWMnBi  eat  tttk 


a.   p.   PUTNAM'S   NEW   PUBLIOATIONS. 


lanbstapt  (iarbening. 


A  Treatise  on  ike  Theory  mid  Practice  of  Lcmdacape 
Gatdentng  <md  JRiiral  Archtt&;htre, 

AnuRD  ID  Noars  Ameuu  Wiih  ■  new  u>  the  Jiaymmunt  ■>/  Cranfrf 
Bttidenee* — comprumg  Htaloncal  Notion  Bud  GenEnl  Frindpln  of  the 
Art ;  Dirreuona  for  lajing  onl  Ground!  and  imn^Jig  Plnnutioru;  ihe 
Dncription  and  Culiimtoa  of  Hardf  Treei :  Decoratire  Accompaniinenta 
to  (he  Houae  and  Graands ;  the  Porniatian  of  Piecea  of  Artificial  Water, 
Flower  Gardens,  &c ;  with  Remarlu  on  RoKU.  AicBiiKTTnts. 
BY  A.  J.  DOWNING. 
Fourth  Edition,  Revued,  EnUrged,  tmd  Newly  Uhutnled.  On«  handaoroa 
volume,  tJTO,,  cloth,  03  SO. 

-.  ._^^  "JomtBDLi.  loo*iaiBt«lnrJpiiiiii»B 


O.   p.   PCTNAM'e   iraw   PUBUOATIOHB. 


XtaSscap  &s.tlam^, 


HUiiBi  In  ir-u.  nithouihuiiapeMli- 
In  EDfUnL,  [iv  .in  llnfliita  Ludsape  i 


U  tail  of  idminblT  nKiusil  IDiHCntiaa,  n 


Otr^eMt,  couLii  KarcBlj  liKTa  bopfld  10 : 


>r:ulili 


"Tlw  principle  lu  Lira  down 
■Ucb  ii  not  puilMsd  lo  waf  ■■-- 


«  cooGnol  ui  Ihii  (Ui  of  ihB  Ailuult"— 2dK*a 


B[iitni[lDgi|. 


Vamda  System  of  Mineralogy. 

A  BivrEM  or  Mii(UAi.oaT — Compruing  the   moi 
Dnmennii  wood-cnu  and  foor  copper- pUte*. 

BY  JAMES  a  DANA, 

The   ihinl   Edition  of  thia  nluable  and  imponuii  .    . . 

■dcUliona  and  rcTinona,  brioging  the  nbjcet  down  to  the  praent 
is  now  in  the  Preaa,  and  will  be  paUUwd  ahortlr.    Sro.,  $3  SO. 
>*Tbk  work  doe*  vmt  honor  to  Ainerfea,  and  ibouU  Data  w  MlA  ftt  Iba  HKlacl  fa' 

(Cm  impoRam  ami  )iuuM(ii«  ■ciBca."--£aiidH  liiloHMM. 
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Irimtifli:  ^orb. 


United  States  Mgplloring  JSivpeditiona  / 

SCIENTIFIC   SERIES. 

Geology  of  the  United  States  Exploring  Expedition. 

BY    PROF.   JAME8    a    DANA. 

In  a  magnificent  quarto  yolume,  illuatrated  with  Maps  and  Woodcuta,  and  a 
Folio  AUaa  of  21  Plates,  015. 

Zoophites. 

BY    JAME8    Du   DANA. 

In  a  magnificent  4to  yolame,  (|15 ;  accompanied  by  a  splendid  folio  Atlas  of 
61  Plates,  colored  in  the  moat  exquisite  manner,  half  morocco,  930. 

3%6  Races  of  Man^ 

And  their  Geographical  Distribution. 

BY    CHARLES    PICKERING. 

1  Tol.  4to,  illustrated  with  Colored  Plates,  f  10. 

Ethnography  and  Philology. 

BY    HORATIO    HALE. 

In  a  magnificent  quarto  volume,  (lO. 


NoTtli  Americcm  Sylva  ; 

Or,  A  Description  of  the  Forest  Trees  of  the  United  States,  Canada,  and  No- 
va Scotia,  considered  particularly  with  respect  to  their  use  in  the  Arts  and 
their  introduction  into  Commerce  ;  to  which  is  added  a  description  of  the 
most  useful  of  the  European  Forest  Trees.    Translated  from  the  fVench  of 

F.   ANDREW   MICHAUX. 

New  Edition,  Bevised  and  Improved, 

With  Notes  by  J.  J.  Smith.  Handsomely  printed  on  fine  paper,  and  illus- 
trated by  156  Engravings,  colored  in  the  most  exquisite  style.  3  vols, 
royal  8vo,  doth,  934. 

Iforth  A  7nerica/n  Syha :  The  Corvtirmaiion. 

BY   THOMAS   NUTTALL. 
nhistiated  by  133  Plates,  finely  colored.    8  vols.  8va 
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IfmjiDrtairt  ^Botanical  Wnxh. 

The  Qmera  of  the  Planta  of  the  Uhdied  SUUes. 

Gennm  FItra  BoreBli-Orieotali  Qlaitnte:  iUonnled  bf  Figure*  Uul  Aatr 
Inea  from  Nilnre.  bj  lauu:  Spngne.     Snperin tended,  wilh  deacnptkoM^ 
&!..,  hj  Pn>f.  A.  Gut.     V<d.  I,  pUua  1—100,  Sro.  cloth,  $6.     VoL  U, 
fjltei,  8to,  doth,  9S. 
'.*  7^  Siund  mfimu  wUt  ^  nwty  in  An/ml, 


Flora  of  NarOt  America; 

CoDUlning  Dmcriptiona  of  all  the  known  Tailigtnon*  and  Nalaialiied  Plsnti 
growing  nrath  of  Mexico;  according  to  Ihe  NaloraL  Sfitem.     fif  Prof, 
Johh  Touit  and  Prof  A.  Gut.    Vol.  I,  8to,  clolh,  A6. 
*"         ae,  Pan  I  to  VI,  each  «I  50:  PutVU,  #1. 


tifcRWl. 


•Km  A 


DO  u  pncUuliI*. 


*wOl  lii 


Prof.  Cha/y's  Botamcdl  Text  Bo<^ 

Fob  Coixran  un>  Hisa  Schools.     New  EdidoD,  «rlih  about  1000  Engnfinfi 
on  Wood.    Large  ISmo.  doth,  tt  75. 


Part  I. — An  Introduction  lo  Stmcmnl  sud  Phruological  Botany. 
Part  II.— The  Principles  of  Syswrnatie  Botany  ;  wilh  an  Account  of  (he  CUel 
Ratonil  Families  of  the  Vegeubie  Kingdoms,  Slc.  tm. 

PT^.Or^iKoMial^atBilaay^aiNsTiStmaiala.    Ibiu.    12. 


o.  p.  Putnam's  new  puBUCATioire. 


.  ^n^Jiington  f  rning'3  Wmh, 

AUTHOR'S  REVISED  EDITION. 

Bkgantly  printed  in  15  toIb.  (including  new  works)  and  neatljr  bound  in  dark  dolii. 
to!. 

I.  Knickerbocker's  New-  York  -        -    1  vol.  ^1  25. 
!!•  The  Sketch  Book     ...        1  vol.    1  26. 

III.  1 

IV.  >  Columbus  and  His  Companions     3  vols.  4  00. 

Y,) 

VI.  Bracebridge  Hall         -        -        -    1  vol.  1  26. 

VII.   Tales  of  a  Traveller         -        -        1  vol.  1  26. 

Vni.  Astoria^  (pp.  510  with  map)  -        -    1  vol.  1  60. 

IX.   The  Crayon  Miscellany    -        -        1  vol.  1  25. 

X.  Capt,  Bonneville s  Adventures^  map  1  vol.  1  26. 

XI.  Oliver  Goldsmith^  a  Biography  -    1  vol.  1  25. 

XII   } 
XIII  (  Mahomet  and  his  Successors  2  vols.  2  60. 

•XIV.  The  Conquest  of  Granada  -        -     1  vol.     1  26. 

•XV.  The  Alhambra         ...        1  vol.    1  25. 

•XVI.  [A  new  volmne.] .        -        -        .    1  voL    1  26. 

*  Those  marked  thus  are  not  jet  ready. 

*,*  Either  Tolume,  or  complete  sete  may  also  be  had  rabstantlaUy  bound  tai  half  calf,  75  em 
extra ;  half  morocco  •!  extra;  full  calf,  •!  26  extra. 

NOTICES  OF  THE  ITEW  EDITIOir  OP  IBYniO. 

**The  typographj  of  this  series  is  all  that  could  be  desired.  Nothing  superior  to  it  has  iasoed 
from  the  American  press.  Irvine  will  be  among  American  classics  what  Goldsmith  is  among 
those  of  the  fatherland.  His  works  have  not  been  crowded  ftom  our  shelves  by  the  hosts  of  new 
daimants  for  public  favor,  who  have  appeared  since  the  Sketch  Book  was  in  every  body's  haoda. 
We  have  often  wondered  in  common  with  other  readers,  why  there  was  no  good  American  editkm 
of  his  writings ;  but  his  place  in  our  literanr  aflections  remains  as  high  as  ever.  The  desideratum 
of  which  we  speak,  is  now  to  be  supplied  by  Mr.  Putnam ;  and  we  are  now  to  have  an  elegant 
uniform  edition  of  the  works  of  oiur  foremost  writer  in  the  bellea-iettrea  department  of  litera'^ure." 
— BoBton  Evening  T\jn9cript. 

**The  announcement  that  a  new  edition  of  the  works  of  this  admired  author  was  in  prnflmae 
has  led  us  to  revert  with  pleasure  to  the  delight  we  enjoyed  in  our  first  acquabitance  with  him 
through  his  charming  books.  He  was  the  first  of  American  writers  in  the  department  of  elegaat 
Ulerature  who  obtained  a  wide  name  and  fame  in  the  old  worid.  Great  Britain.  Prance,  Nortfiem 
and  Southern  Europe,  are  alike  familiar  with  his  delightful  and  most  healthful  writings,  and 
doubtless  his  own  good  standing  abroad  has  done  more  than  any  other  single  cause  to  introduce 
the  names  and  works  of  others  of  our  countrymen.  There  is  a  charm  about  his  writings  to  which 
old  and  young,  the  educated  and  the  simple,  bear  cheerful  witness.  *  •  •  Sereral  new  woriB 
have  not  yet  seen  the  light  Among  these  is  announced  a  Life  of  Mohammed,  and  a  Life  of 
Washington  As  to  the  latter  subject  for  a  volume,  we  can  only  say,  that  if  another  Life  of  Wasli- 
faifton  needs  be  written— which  we  doubt— we  should  prefer,  or  all  men.  to  hare  Wai^ingtOD 
Irring  undertake  it  The  other  promised  biography,  the  Life  of  Mohammed,  fo  a  crand,  an  onex 
llittsted,  and  a  most  invitin|[  theme.  It  has  never  yot  been  well  treated,  nor  is  it  probable  that 
there  is  a  man  on  this  Comment  better  qualified  to  treat  it  with  discrimination  and  power,  and 
With  fidthfulness  to  the  truth,  than  Wa8hingu>n  Irving.  If  our  country  can  be  covered  with  • 
kige  issue  of  his  writings,  it  will  ma^o  soma  amenda  Ibr  the  flood  of  trumpery  which  ihs  Fnm 
has  poured  over  it"— CAnsltan  JUgiMt», 

"The  moittaataAil  aad  alaganft  books  whieh  hftra  evtr  iaraad  ftumtha  AmtricaaPnH.**'-3Vtti 
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FENIMCRE   COOPER'S  EARLY  WORKS. 

THE   ATJTHOr's  REVISED   EDITION. 

The  Spy :  a  Tale  of  the  Neutral  Ground, 

New  Edition.     Revised,  &c  ,  with  Introduction  and  Noves,  hancsomely 
printed,  uniform  with  the  Sketch-Book,  &c.     13mo,  cloth,  (1  35. 


The  Pilot :  a  Tale  of  the  Sea. 

iSmo,  cloth,  91  ^. 


The  Bed  Mover. 

12mo,  cloth,  91  25. 


The  Water  Witch. 

12mo,  cloth,  91  35.     (In  pre*.) 


The  Two  Admwals. 

13mo,  cloth,  $1  25.     (In  prefli.) 


Wmg  amd  Wing. 

l2mo,  cloth,  $1  25.     (In  preas.) 


MR.  COOPER'S  NEW  WORK. 
The  Wavs  of  tlie  Hour. 

12mo,  uniform  with  "  The  Spy." 

"The  public  will  cordially  welcome  a  new  and  complete  edition  of  this  author**  admirable  talei, 
nrised,  corrected,  and  illustrated  with  notes  by  himself.  This  is  No.  1  of  the  new  series,  and  it 
got  up  m  the  style  oi  Irving's  works,  which  we  have  over  and  over  asrain  commended.  As  for  tha 
tale  itself,  there  is  no  need  to  speak  of  it.  It  has  a  place  on  evei-y  shelf,  and  at  once  made  the  fame 
of  its  author.  It  i<<  an  ab.<*olute  pleajsurc  to  the  lover  of  books  to  find  the  ultra-cheap  system  going 
out  of  vogue." — N.  Y.  Albion. 

**  We  are  happy  to  see  Mr.  Putnam  brimming  out  these  American  classics,  the  works  of  Cooper 
and  Irving,  to  refre<*h  the  present  generation  as  they  amused  the  last.  We  belong,  as  their  two 
fine  authors  do,  to  both,  if  men  of  a  buoyant  temper  and  an  unflagging  spirit  ever  pass  from  one 
generation  to  another.  We  remember,  as  of  yesterday,  with  what  eagerness  we  drank  in  the  tale 
of  '  The  Spy,'  when  it  first  saw  the  lisnt ;  and  how  we  admired  the  genius  of  its  author,  from  the 
beauty  of  its  production.  We  can  enjoy  it  still ;  and  so  will  every  American  who  has  taste  enousrh 
Co  appreciate  an  American  narrative,  told  so  well  by  an  American  writer." — Waahington  Union. 

•*  •The  Spy '  is  the  most  truly  national  fiction  ever  produced  in  America.  *  *  *  It  is  esteemed 
abroad  even  more  than  at  home,  for  it  has  been  translated  into  almost  every  European  languaf  e^ 
ind  the  prejudiced  critics  of  the  North  British  Review  have  almost  consented  to  give  it  rank  with 
'  TIm  Antiquary  '  and  '  Old  Mortality.'  "-^Richmond  Titne*. 
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CONTINUED. 

MISS    SEDGWICK'S   WORKS. 

THE   AXTTHOR'S   REVISED   EDITION. 
Elegantly  printed,  uniform  with  the  new  editions  of  Irving,  Cooper,  &e. 

Cla/f'ence  /  or^  Twenty  Years  Since. 

With  Portrait  and  Vignette.     12mo,  cloth,  (1  25. 


Hedwood:  a  Tale. 

With  a  new  Portrait  of  Miss  Sedgwick,  from  a  Drawing  by  Mias  Bremer. 
12mo,  cloth,  91  25. 


A  New  England  Tale. 

1  vol.  12mo,  cloth.     (In  press.) 

"It  w\yt»  U8  jn*at  pleasure  to  announce  thai  the  works  of  Miss  C.  M.  Sedtfwick  are  now  appear* 
ing  in"a  dress  worthy  of  their  exalieil  wonh.  The  author  of  Redwoofl.  llopo  Leslie,  Clarencaf 
4cc.,  dec,  is  popular,  not  only  in  this  country,  but  in  Great  Britain;  aud  oer  works,  wherever  cir« 
culated,  do  esscnRal  service  to  the  cause  of  Anaerican  letters." 

**  This  series  is  designed  to  embrace  the  complete  workq  of  Miss  Sedgwick,  who  has  not  been 
inaptly  calle<l  *  the  American  Edgeworih.'  Clarence  possesses  a  very  liij^h  degree  of  merit,  and 
well  aeserves  to  be  widely  known  and  admired,  as  a  picture  of  American  life  at  a  remote  period 
of  our  national  career." 

"  It  is  now  nearly  twentyjrears  since  *  Clarence '  first  made  its  appearance,  and  it  was  then  ra- 
ceived  with  gr^at  favor.  Smce  that  time  the  public  taste  has  undergone  a  considerable  changtt« 
and  perhans  not  for  the  better.  The  licentiou.s  novels  of  Geo.  Sana,  and  others  of  the  French 
school,  with  their  sophiMical  philosophy,  shallow  philanthropy,  and  attractive  vice,  have  imparted 
A  morbid  desire  for  excitement,  that  has  more  or  less  vitiateathe  public  taste,  and  we  fear,  render* 
ed  leas  attractive  the  American  spirit,  moral  tone,  and  amiable  philosophy,  which  distinguish  tha 
works  of  Miss  Sedgwick,  clothed  though  they  are  with  a  rrace  of  style,  the  want  of  which,  in  aoine 
of  the  foreign  works  to  which  we  allude,  is  supplied  with  ro^e-colored  vice.  We  trust,  howeveri 
that  the  picturesque  delineations  of  New  England  maimers  will  not,  in  our  moral  and  sober-mind* 
ed  community,  be  abandoned  for  the  tinsel  of  British  society,  or  the  glare  of  Parisian  vice."— 
Democratic  Heview. 


BiograpJiia  Liter a/ria  / 

Or,  Biographical  Sketches  of  my  Literary  Life  and  Opinions. 
BY    SAMUEL    TAYLOR    COLERIDGE. 

From  the  Second  London  Edition*  prepared  for  publication  by  the  Hon.  Henry 
Nelson  Coleridge.     2  vols.  l2mo.     $2. 


**IIi8  mind  contains  an  astonishing  mass  of  all  sorts  of  knowledge,  while  in  his  power  and 

aer  of  putting  it  to  use,  he  displays  more  of  wtiat  we  mean  by  the  term  genius  than  any  mtntal  1 
ever  saw  or  ever  expect  to  ae«  "--JbAn  Potter. 


Hood^s  Poems. 

Poems. 

BY   THOMAS    HOOD. 

1  vol.  l2mo,  cloth,  75  cts. ;  cloth  gilt,  $1. 

This  is  a  companion  volume  to  Hood's  "  Prose  and  Versel*  comprising  all  tht 
Poems  not  in  that  volume.  The  two  volumes  together  contain  aU  HooA 
Poems  and  the  best  of  his  Prose  writings. 
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%tM  XtMs-~Mm  With. 

CONTIirUED. 

HISS   BREMER'S   WORKS. 

THE   author's   edition. 

The  Neighbors :  a  Tale  of  M)ery  Day  Life. 

A  New  and  Revised  Edition,  with  an  Introduction  written  ezpreasly  for  this 
Edition  by  Miss  Bremer.  12mo,  cloth.  Uniform  with  Irving's,  Cooper's, 
and  Sedgwick's  Works  ;  and  Illustrated  with  Portrait,  and  View  of  the 
Author's  Residence.     $L 


Home, 

1  vol.  l2mo,  91.     (To  be  followed  by  other  volumes  at  intervals.) 

**  Min  Bremer's  Works  hare  found  a  home  and  a  fireside  welcome  in  the  United  SuUea,  abor* 
those  of  most  any  other  author  of  late  in  the  field  of  literature^  and  we  are  glad  to  see  that  Mr. 
Putnam  is  about  to  gire  thera  a  more  permanent  form  than  that  in  which  they  were  first  presented 
to  the  public." 

^  One  of  the  very  best  domestic  norels  that  we  hare  erer  read.  A  good  library  editioa  of  Mios 
Bremer's  works  has  long  been  wanted."— A'i.  Y.  Mirror. 

**The  chief  excellence  and  attraction  of  Miss  Bremer's  writings  lies  in  the  genial  play  of  the 
domestic  aficctions  over  their  every  page,  which  makes  home  a  charmed  spot — the  centre  of  earthly 
foys.  She  pictures  to  the  life  the  simple,  happy  homes  of  her  native  country,  and  therein  paints 
s»o  what  in  common  to  the  homes  of  aflectiun  and  happiness  every  where.  There  is,  too,  diffused 
througn  her  pa^es  a  sympathy  with  the  humbler  classes  of  society,  with  the  poor,  the  depressed, 
the  wronged,  which  Ronieiime.<i  makes  her  8imple  tale  a  powerful  plea  for  social  reform.  This  fear 
ture  of  her  writings  has  attracted  to  Miss  Bremer  many  hearts  in  this  land  of  freedom  and  of  d<»- 
mestic  joy,  and  wo  doubt  not  that  in  her  present  vidit  to  America  she  will  be  welcomed  to  many  a 
borne  which  has  been  enlivened  by  her  graceful  and  instructive  stories  of  Swedish  life,  and  will 
find  that  true  homes  and  true  hearts  are  in  their  essential  features  every  where  the  same.  It  is  a 
gratifyini^  circumstance,  in  connection  with  this  visit,  that  Mr.  Putnam  has  commenced  the  publi- 
cation of^a  new  and  uniform  edition  of  Miss  Bremer's  works,  revised  by  herself,  and  has  given  Ker 
*  the  privileges  of  a  native  author.'  This  act,  at  once  just  and  generoiis,  will  doubtlesi  m  appr»- 
Cisifld  by  the  public."— /yu/ependen/. 


GOLDSMITH'S    WORKS. 
The  WorJcs  of  Oliver  Goldmnith ; 

Including  a  Variety  of  Pieces  now  first  collected. 

BY    JAMES    PRIOR. 

Complete  in  4  vols.  12mo,  elegantly  printed,  uniform  in  style  with  Irving, 
Cooper,  &c.      With  Vignettes  engraved  on  steel.      Cloth,  $5. 

"The  book  will  embrace  quite  a  library  in  iutelf;  and  the  polished  style  of  the  accomplished 
author  should  become  a  model  to  the  careless  scribblers  of  the  present  day.  The  typography  of 
the  work  is  beautiful."—^.  Y.  Mirror. 

*'  For  commencirie  an  American  edition  of  Prior's  Miscellaneous  Works  of  Goldsmith,  Mr.  Put- 
nam will  be  thanked  by  many  a  man  of  letters  throughout  the  country."— Bw/on  Post. 

*'  Any  thing  and  every  thing  written  by  the  genial  Goldsmith  is  not  only  worthy  of  preservation 
on  our  shelves,  but  valuable  as  a  model  of  pure  English  and  classic  beauty."— A'eirar A:  Daily  Adv. 

"The  Miscellaneous  Works  of  Goldsmith  is  a  reprint  of  the  English  edition  of  Dr.  Prior,  and 
the  only  complete  collection  of  the  writings  of  a  man,  to  use  the  language  of  Dr.  Johneon, '  of  such 
variety  of  powers,  and  such  felicity  of  performance,  that  he  always  seemed  to  do  best  that  which 
he  was  doing :  a  man  who  had  the  art  of  being  minute  without  tediousness,  and  general  without 
confusion :  whose  language  was  copious  without  exuberance,  exact  without  constraint,  and  easy 
Without  weakness.' " 

**  Both  in  prose  and  verse,  no  writer  can  be  more  fitly  placed  among  the  English  classics,  tluus 
Goldsmith.  We  are  rejoiced,  flooded  as  we  are  by  so  many  worthieas  publicaiiooa,  to  aes  so  sx 
BsUsQt  an  sdition  of  his  collected  works." — Christian  Mqutrer, 
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G.  P.  PCTN Am's  mew  FUBLIOATIOirS. 


%tWis  ttMi—Mm  With. 

CONTINUSD. 

Orations^  mid  Occasional  Dwccmraes. 

BY    REV.  QEORQE   W.  BETHUNE,  a  a 

1  yol.  12mo,  cloth,  9 1  25. 

"  Ereiy  admirer  of  tme  and  fervid  eloquence*  devoted  to  practical  and  elevated  purpose,  will 
hail  this  volume  with  unqualified  pleasure.  *  •  •  Tliis  elegant  volume  meets  our  want  and 
general  desire :  and  oftentimes  will  the  iniellii^ent  jouog  man,  and  the  man  of  more  mature  axp*- 
rtence,  talce  it  from  the  library-shelf,  and  revive  the  heart  at  its  perusaL"— Cemicrciaj  Adn. 

**  Containing  an  illustration  of  American  Literature^  of  which  our  cotmtiymen  may  feel  JoiCly 
proud,  and  as  furnishing  rich  intellectual  repasts  for  leisure  hours." — N.  Y.  Recorder. 

**  We  would  wish  that  they  might  be  read  attentively  by  all  in  our  country."— iV.  Y.  EvangdtBt 

"  No  affectation,  no  transcendentalism,  but  the  most  manly  food  aensa  ezpreased  in  a  atyle  §a 
pure  and  transparent  as  it  is  fresh  and  vigorous."— itfe/Aodial  Quarterly  Jtevtew. 


The  STiakspeare  Calendar  ; 

Or,  Wit  and  Wisdom  for  Every  Day  in  the  Year. 

EDITED    BY   W.  C.  RICHARDS. 

In  a  Tery  neat  yolune,  32mo,  cloth,  38  eta. ;  cloth  gilt,  63  cts. 


The  Fathers  of  New  EfogUmd: 

An  Oration  before  the  New  England  Society,  New- York,  Dec.  21«  1849. 

BY    REV.  HORACE    BU8HNELL,  DuD. 

l2mo,  paper,  12^ ;  cloth  limp,  25  eta. 


•  Confession  in  the  Prat.  Episcopal 

A  Seriea  of  Letters  to  a  Friend  in  North  Carolina. 
BY    A    PROTESTANT   EPISCOPALIAN. 

l2mo,  paper,  25  cts. ;  cloth  limp,  91  cts. 


The  Iliad  of  Homer  ;  with  Flaamum^s  Designs. 

Homer^s  Iliad. 

TRANSLATED   BY    WILLIAM    OOWPER. 

Edited  by  Robert  Southey.  LL.D.  With  Notes  by  M.  A.  Dwioht.  A  splen- 
did edition  on  large  paper.  Dlustrated  with  Twelve  Engravings  in  Oat- 
line,  from  Designs  by  Flaxman.  Royal  8vo,  cloth,  (3;  cloth  gilt, 
1^3  50 ;  alao  a  cheaper  edition  for  schools,  fl  25. 


Mv/ralBmi/rs:  Aspects  of  Natwreim,  the  Fov/r  Seasons 

l2mo,  doth. 
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O.   p.  PUTNAm'b   hew  PUBUOATIOIIB. 


COVTIKUKD. 

Amertccm  historical  and  Literary  Owrio&Uies; 

Consisting  of  Fae-siniiles  of  original  Documents  relating  to  the  Events  of  the 
Reyolution,  &c.,  &c. ;  wiih  a  Variety  of  Reliques,  Antiquities,  and  Modem 
Autographs.  Collected  and  edited  by  JonN  Jat  Smith  and  John  J.  Wat- 
son.    1  voL  small  folio,  half  morocco,  gilt  edges,  06. 

''This  rare  and  curious  book  consists  of  a  great  variety  of  historical  and  literary  curioaitiea,  sucb 
M  would  delight  the  antiquary,  collected  with  care  and  labor,  and  arranged  with  taste  in  a  splendid 
Tolame."— iVovtdence  JowrnaL 


St.  Leger;  or^  The  Threads  of  Life. 

SECOND  EDrriON. 

1  vol.  12mo,  cloth,  $1. 

**  We  hare  read  it  with  a  more  absorbed  interest  than  has  been  awakened  by  any  fiction  that 
has  come  under  our  notice  for  a  lone  time.  *  *  It  in  a  stranee,  wild  narrative.  '  *  The  inci- 
dents strung  together  are  botd^  striking,  and  orieinal.  *  '  The  most  successful  debut  in  fiction 
that  has  occurred  in  this  country  for  many  year's."— PAiZa.  Evening  Bulletin. 

"The  author  is  evidently  well  schooled  in  German  metaphysics,  but  holds  that  the  proper  study 
of  mankind  is  man :  he  is  a  thinker,  and  has  not  only  the  power  to  set  others  to  thlnkingj  but  of 
uttering  for  others  thoughts  for  which  they  have  never  found  a  tongue."— IJoston  Tranecnpt, 

**  It  is  a  book  of  power.  '  Its  author  has  genius ;  genius  for  description,  for  character,  and  dia* 
logue."— ^cwron  Post. 

**  Full  of  thought  and  sentiment,  of  a  thoroughly  original  cast,  and  will  make  a  pennanent  urn- 
preasion  on  the  public  mind."— Commercial  Aav. 

**  Abounding  in  the  most  thrilling  interest  in  narrative  and  mudnL"—Metropoli9. 

**  The  book  exhibits  much  power  on  the  part  of  the  author." — Boston  Timee. 

**  Contains  many  beautiful  thoughts,  expressed  in  an  agreeable  nuuiner."— Com^ru^  dronjcla. 

.  # 

The  King  of  tlie  Ilurons. 

By  the  Author  of  "  The  First  of  the  Knickerbockers  * 

12mo,  cloth,  $1  ;  paper,  75cts. 

"  The  best  strictly  American  novel  we  have  read  for  a  long  while.  As  leaf  after  leaf  of  pleasing 
descriinioii,  happy  narrative,  and  quiet  humor  was  turned  backwards  beneath  our  fingers,  we 
yielded  to  the  lascinaiing  intercsit  uf  the  tale,  and  soon  found  ourselves  floating  buoyantly  and 
swiftly  along  on  the  wings  of  imaErlnniion,  a*?,  when  twenty  years  younger,  one  of  Cooper's  best  sio- 
ries  seduced  us  from  our  gravest  djiticRio  wander  with  him  over  ocean  and  prairie.  »>  we  read  on 
and  on,  enjoyin?  once  more  our  ynuiliN  paradise,  'a  sofa  by  the  fireside  and  the  last  new  novel,' 
until  we  reached  that  worst  of  all  pages  in  it— the  final  one."— Li/erory  World. 

"  In  every  reflr>ect  a  clever  and  spirited  booX"— "  destined  to  be  read  with  pleasure  wherever  it 
finds  admittance." — Boston  Post. 

"  It  is  a  book  which  will  be  read  with  unflagging  interest  to  the  end,  and  will  leave  the  impres- 
sion on  the  mind  of  the  reader  that  the  author  fs  entiilod  to  a  high  rank  among  the  writers  of  to- 
mantic  fiction." — Baltimore  Patriot. 

**  Abounds  in  the  most  stirring  events,  described  in  the  most  graphic  numner. "—Prov.  Joumai 


(by  the  same  author.) 

The  First  of  the  Knickerhockers, 

Second  edition.     l2mo>  75  cts 

The  Young  Patroon. 


12mo,  50  cts. 
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O.  p.  PUTKAM's  KEW  PCBIJOATIOim. 


COKTINtySD. 

EXTRAORDINART  AND  ROMANTIC  ADVENTURES. 

**KaIoolah  will  b«  tbb  btolt." 

KcHodah  ;  or^  Jawmeyinge  to  the  Djfhd  Kwm/ri. 

An  Autobiography  of  Jona.  Romer. 

EDITED  BY  W.  8.  MAYO,  M.  D. 

12mo,  cloth,  91  25 ;  also  a  cheap  edition,  double  columns,  paper  coTcrs,  50  eta. 

"  The  moot  singular  and  captivating  narrative  since  Robinson  Crusoe."— Abm«  JcwmaL 

"  *  Kaloolah  will  be  ' The  Book.'  If  it  does  not  excite  a  sensation  in  the  reading  public  we  will 
De  perfectly  contented  to  distrust  our  judgment  in  such  matters  in  future." — Mercha$iVM  JottmaL 

"  By  far  the  moet  attractive  and  entertaining  book  we  have  read  since  the  days  we  were  fltfct 
Bated  by  the  chef  d'ocuvre  of  Defoe  or  the  graceAil  inventions  of  the  Arabian  Nighta.  It  is  truly  aa 
American  novel— not  wholty^  American  in  scenery,  but  American  in  character  and  American  ip 
sentiment  "—  U.  S.  Magcuine  and  Demacratie  Review. 

**  We  have  never  read  a  work  of  fiction  with  more  interest,  and  we  may  add.  profit— combining 
aa-it  does,  with  the  most  excitinc  and  romantic  adventures,  a  great  deal  of  information  of  vanottf 
kinds.  The  heroine,  Kaloolah.  is  about  as  charming  and  delicate  a  specimen  of  feminine  nature, 
as  we  recollect  in  any  work  of  imagination  or  fancy.  We  will  answer  for  it  that  all  naden  tHD 
be  perfectly  delighted  with  her."— Jcrurmi/  of  Education. 

"  We  have  met  with  no  modem  work  of  fiction  that  has  so  entranced  us.  The  former  part  of 
Kaloolah  carries  the  reader  captive  by  the  same  irrenistible  charm  that  is  found  in  the  pages  of 
Robinson  Crusoe,  than  which  imperishable  work,  however,  it  presents  a  wider  and  mora  varUd 
field  of  adventure ;  while  the  latter  part  expands  into  scenM  of  splendor,  magnificence,  and  aOr 
ehanunent,  unvurpaMed  by  those  of  the  Arabian  Nights'  Entertainment."— Omii.  Advertiiur, 


Letters  from  the  AUegha/mf  Mon/rUams. 

BY  CHARLES   LANMAN, 
Lkhrarian  of  the  War  Department ;  Author  qf^^A  Summer  in  the  WUdemetg^"  fc     . 

12mo,  75  eta. 

*  *  These  letters  are  descriptive  of  one  of  the  moet  tnterestlnf  regions  in  the  old  statao  of  tiM 
Union,  which  has  never  before  been  described  by  any  traveller,  and  they  will  be  found  to  contain  a 
neat  amount  of  valuable  information,  as  well  as  many  characteristic  anocdotea  and  legends  of 
9m  weatem  *>arta  of  North  and  Sooth  Carolina,  Georgia,  and  Tenneeseo. 


T7f£  Twrhish  Evening  Entertainments : 

The  Wonders  of  Memoriala  and  the  Rarities  of  Anecdotes.    By  AmoD  Bnr 
Hbmden,  the  Kiyaya.     Translated  from  the  Turkish. 

BY  JOHN  P.  BROWN.  E8Q^ 

Dragoman  (ff  the  Legation  qf  the  United  Statttf  at  Conetantthoptt, 

12mo.      cloth,  $1. 

**  It  b  Inr  far  the  moet  Interesting  book  that  has  been  published  at  Constantinople  for  a  long  tinm 
*    *    *    The  historical  and  amusing  interest  of  the  two  hundred  and  seven  curiosities,  which  I 

fight  call  anecdotes,  is  ao  obvious,"  Ac.—  Von  Hammer^  the  eeMrated  Orientaliety  to  the 
'rosulmtor, 

**  This  book  is  one  of  tha  moat  faitanating  and  amusing  which  has  appeared."— Jour.  Aeiaii^m 
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e.  p.  Putnam's  new  vublloatloixb. 
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Bvkoer  amd  Forbea  on  the  Water  TreorimerU. 

Edited,  with  addition&I  matter,  by  Roland  S.  Houghton,  A.  M.«  M.  D.     Ona 
Toiome,  l9mo,  cloth,  75  cts. 

00NTINT9. 

L  Bolwer's  **  CkmfaflOODB  of  a  Water  Patiem."  IL  I>r.  Forbes  od  Rydropatbr.  TEL  BanailDi 
OD  Bathing  and  the  Water  Treatment,  bT  ErasmuiT  Wilson,  M.  D.,  F.  R.  &,  author  of  *' Wilaoii^ 
Aaatomjr,"  ^  WUbod  oq  Healthy  SidiV'  sc  IV.  Medical  Opinions,  bj  Sir  Charies  Seudamoca, 
Herbert  BfaTo,Dm  Cooke,  Freeman,  Heathcote,  Ac  V.  Obserratioos  on  Hjrgtene  and  ttaa  Walsr 
Trsatment,  bjr  the  Editor. 

The  object  of  this  work  is  to  interest  literanr  and  professional  men,  and  all  other  persons  af  i»> 
dsDtarj  habits  or  pursuits  in  the  subject  of  Hygiene  and  the  Water  Treatment,  to  attntct  their 
attention  to  the  importance  of  acquiring  a  correa  knowledge  of  Health,  with  a  view  to  ^Jm  j  r» 
▼ention  and  curs  oi  disease  by  Hyeienic  managemeol,  aul  to  dsfina  those  leading  gacazai  pouci- 
pies  which  lie  at  the  basis  of  genuine  Water  Cure. 


Essays  amd  Oraiions. 

Bt  Rbt.  Gbobob  W.  Bbthuih,  D.D. 

One  Tolume,  13mo.  cloth,  91  25. 

This  Tolmqe  will  comprise  all  the  popular  occasional  Orations  and  Diaeoanes  of  the 
foished  author :  and  the  varied  and  imporumce  of  the  subjects  discnssed  are  such  as  to 
foUune  ezeeedingly  interesting  and  attractive  to  the  general  reader. 


Cderidgis  Biographia  Liter oHa. 

Biographia  Literaria  ;  or  Biographical  Sketches  of  nif  latently  Life  and  Opi- 
nions. By  Samuel  Taylor  Coleridge.  From  the  2d  London  edition,  pre* 
pared  for  publication  by  the  late  H.  N.  Coleridge.     2  toIb.  l2mo.     ^2. 

^  His  mind  contains  an  astonishing  map  of  all  soru  of  knowledge,  while  in  his  power  and  nua- 
■■r  of  putting  it  to  use,  he  displays  more  of  what  we  mean  by  the  term  genius  than  any  mortal  I 
•?«r  saw,  or  erer  expect  to  see."~/flAn  FoHer. 


A  Lift  for  the  Lazy  ; 

Second  ediUon,  revised  and  enlarged,  neatly  printed  in  duodecimo,  75  cts. 
**T1iey  hare  been  at  a  gieat  feast  of  hmguages  and  stolen  the  smra  "    CTfilsjiwu. 

miCM^ft^^^.S^l^^.^S^^''^^  comprehenslTs  and  original  materials  Ifar 

1S?-4S2  r™  1^"  ^^^^  anecdotes  and  staUsUcs,  origin  of  worfs,  phll^ogical  curiodttosL 
2?S*l!S!2l^'!2/''*'"i^l"'*H*'I«*  customs,  odd  saying;  in  shorrasVcoSnSnpUwTlScS 
of  aL  eztensire  reader  and  shrewd  obeerrer.  it  is  a  most  acceptable  «M»»  for  thoeflrwhoantoa 
taay  or  too  busy  to  read  whole  libraries  for  tiiemselTes.  ^^  wno  aia  wa 


The  Fomitam  of  Living  Waters. 

BY  A   LAYMAN. 

In  a  neat  and  elegant  presentation  Tohime,  with  a  Yigmtt*.    Neat  SSmo 
doth  gilt,  75  cts.  * 


"•  And  the  Spirit  and  the  Bride  say.  Come ; 
And  let  him  that  heareth  say,  Come : 
And  let  him  that  is  athirst.  Come ; 
And  whoBoe?er  will,  let  him  uUce  of  t 

I^T.»:1I 
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And  whoBoe?er  will,  let  him  uUce  of  the  water  of  Ufo  fteelT." 

lUIT. 


o.  p.  Putnam's  new  fubuoationb. 


The  lUusPrated  KnickerbockeT  ; 

The  History  of  New-York^ 

Ttom  the  Beginning  of  the  World  to  the  end  of  the  Dutch  Dynasty:  contalninf , 
among  many  surprising  and  carious  matters,  the  Unutterable  Ponderings 
of  Walter  the  Doubter ;  the  Disastrous  Projects  of  William  the  Testy,  and 
the  Chivalric  Achieyements  of  Peter  the  Headstrong— the  Three  Dutch 
Goyemors  of  New- Amsterdam :  Being  the  only  authentic  History  of  the 
Times  that  ever  hath  been  or   ever  will  be  published. 

BY   DIEDRICH   KNICKERBOCKER. 

Illustrated  with  15  superior  engravings  on  wood,  by  the  most  eminent  artists, 
from  Designs  by  Darley,  viz : 


Ok(ff9  Van  KortUmd  meantrtHg  the  land  with 
Tembroeck'9  breechea. 

VUkm  <if  Okffe  the  Dreamer f  qf  the  future 
city  qf  New- Amsterdam. 

The  Peach  War. 

Portrait  of  Wouter  Van  TwiOer^f^rom  authen- 
tic eaureee. 

Qen.  Van  Poffenburgy  practicing  war  on  the 
Buryflowere. 


Portrait  tf  Diedri^  Knickerheeker^  from  an 
original  painting  lately  diecovered  In/  the 
Expedition  to  iMland. 

The  Dutch  Exploring  Espeditim  caet  awa§ 
at  Hwlgate. 

Dutch  Lover. 

Kiddermeieten  in  hie  OoMn, 

Battle  at  Fort  Christina. 


Knickerbocker  raging  at  the  crying  children, 
Knickerbocker  nuUcing  his  bow  to  the  public.  * 

And  a  larger  illustration  on  stone,  from  a  drawing  by  Heath,  of  Londoa  | 
a  humorous  representation  of  Peter  Stuyvesant's  Army. 

ESlegantly  printed  in  Royal  Octavo.  Price  in  cloth,  (3  50 ;  extra  dark  cloth« 
gilt  edges,  $4;  morocco  extra,  |(6;  morocco  and  calf,  bevelled  an- 
tique, $7. 


The  Hhistrated  STcetchrBook. 

The  Sketch-Book. 

BY  WASHINGTON   IRVING. 

mastrated  with  a  series  of  highly-finished  Engravings  on  Wood,  from  Desiflui 

by  Darley  and  others,  Engraved  in  the  best  style  by  Ghilds,  Herrick,  £e. 

One  volume,  square  octavo,  cloth  extra,  (3  50 ;  cloth  gilt,  04 ;  morocco 

extra,  06. 

**  We  eonfMf  that  w«  know  of  none  in  this  covnixj  m>  competent  to  the  task  of  fllnstratlng  this 
work  as  tlis  young  artist  selected  for  the  purpose,  Felix  Danejr,  some  of  whose  designs  wehayi 
had  the  pleasure  of  seeing.  They  are  full  orthe  quiet,  Crayonish  humor  pecoUar  to  the  autlKW, 
•nd  drawn  witn  the  same  elegant  finish  and  freedom  from  blemish  which  distinguish  all  his  wcnriks. 
Until  we  saw  these  designs  we  were  incredulous  as  to  the  ability  of  any  of  our  native 
properly  iilustrate  the  humorous  passages  of  Irving's  writings."— JS^vsnA^  Mirror, 


The  Ilhistrated  Tales  of  a  TrameHefr. 

Tales  of  a   Traveller. 

BY  WASHINGTON   IRVING. 

mastrated  with  15  designs  by  Darley,  engraved  on  wood  in  the  first  style  by 

Childs,  Herrick,  Leslie,  Bobbet,  Edmonds,  d&c.     One  volume,  Royal  8vo, 

same  style  and  prices  as  the  Knickerbocker. 

*  It  Is  intended  that  the  engravings  in  this  volume  and  hi  the  Knickerbockfr  tteH  exesad  hi 
dkooe  any  Uiing  of  the  khktyet  produced  in  this  coimtry. 
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O.  p.   PimrAH^  ITBW  PDBLIOATIONB. 


CONTINUBD. 

The  IlhLstrated  Ghldsmith. 

« 

Oliver   Goldsmith^  a  Biography. 

BY  WASHINGTON   IRVINQ. 

With  about  40  Dlustrations  selected  by  the  publisher  from  FoBsm's  Lipb  of 
Goldsmith,  beauiifblly  engraved  on  wood  by  W.  Roberts.  8to,  doth, 
$2  50 ;  cloth,  gilt,  (3  ;  morocco,  %B. 

FamilAf  Pidmrea  from  the  Bible. 

EDITED  BY  MRS.  E.  F.  ELLETT. 

Comprising  original  articles  by  Rev.  Dr.  Bethune,  Rer.  B.  field,  Rer.  Mr. 
Borchard,  and  other  Eminent  Dirines. 

12mo,  cloth,  75  cts. ;  gilt  extra,  $1  25. 


The  Ilhiet/rated  Momim&iits  of  EgxfpL 

Egypt  and  Its  Monuments. 

As  Dlustrative  of  Scripture  History. 
BY  REV.  DR.  HAWKS. 

With  Architectural  and  other  Views  finely  executed  on  stone,  and  nnmeroos 
engrayings  on  wood,  from  the  works  of  Rossellini,  ChampoUion,  Wilkin* 
son,  &^.    Royal  8vo.    half  morocco,  $3  50. 


The  IV/mt/roied  Nineveh. 

Layard^s  Nineveh  and  its  Remains, 

With  103  Illustrations  on  wood  and  on  stone.    2  vols,  in  one,  handsomely 
beund  in  half  morocco,  gilt  edges,  $5 ;  calf  extra,  antique  style,  ||6. 


The  IVAisl/rated  Italy. 

The  Genius  of  Italy, 

Or  Sketches  of  Italian  Life,  Literature  and  Religion. 

BY   REV.  ROBERT  TURNBULU 

With  news  of  Milan  Cathedral,  the  Roman  Forum,  Pompeii,  St.  Peters,  mud 
the  Lake  of  Gomo,  beautifdly  engraved  on  wood,  elegantly  bound  in 
extra  cloth,  gilt  edges,  (2. 
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o.  p,  Putnam's  new  publioationb. 


«»* 


^imia  SUsstiattit  %uh. 


CONTINUSD. 

The  Ilhist/raied  Pilgrim!  s  Progress. 

New  and  beautiful  edition  of  Pilgrim's  Progress,  (in  an  elegant  volume,  uni- 
form with  Tilt's  Illustrated  Milton,  du:.)  To  be  published  simultaneonaljr 
by  David  Booue,  London,  and  Geo.  P.  PxmrAU,  New-York,  a  new  and 
beautifully  Illustrated  Edition  of  Buntan's  Pilgrim's  Progress  ;  with  a 
new,  original  Life  op  Bunyan,  written  expressly  for  this  Edition,  by  Rev. 
George  B.  Cheever,  D.  D.  The  whole  containing  from  250  to  300  Ulus- 
trations,  exquisitely  Engraved  on  Wood,  by  the  best  Engravers  in  London, 
from  Original  Drawings  by  an  Eminent  Artist,  and  Printed  in  the  best 
Style  of  the  Art.    In  one  elegant  volume. 

PROSPECTUS. 

In  introducing  ^public  notice  a  new  edition  of  The  Pilgrim's  Pro^rea»~the  moat  popular  book 
in  the  English  Language^t  ia  unneceasaiy  to  expatiate  on  the  merits  so  univerBaUy  admittiHl  m 
tlwaeofthe 

**  Ingenious  dreamer !  m  whose  well-told  tale 
Sweet  fiction  and  sweet  truth  alike  prevail." 

The  publisher;  therefore,  confines  himself  to  a  simple  enumeration  of  the  mam  features  by  which 
the  present  edition  will  be  distinguished. 

lius  distinction  is  threefold : 

Ist  In  the  Purity  of  the  Text.  It  will  be  printed  from  the  latest  editions  published  in  the 
author's  lifetime,  containing  his  last  revisions  and  alterations.  For  this  purpose  the  extremely 
rare  edition  of  the  firetpart,  published  in  1688,  has  been  placed  at  the  publisher's  disposal  by  the 
diligent  researches  of  George  Ofior,  Esq.  of  Hackney,  whose  library  contains,  amongst  other  trea- 
sures, an  unrivalled  collection  of  early  editions  of  Bunyan.  Most  of  the  ordinary  eoutions  of  tins 
dirine  allegory  are  very  erroneous ;  and  printed  as  they  have  been  from  one  another,  without 
reference  to  the  originals,  show  aUerationM  and  onU—iont  altogether  at  variance  with  the  Author's 
textf 

2d.  /n  the  absence  qfNotet.  With  very  few  exceptions,  all  the  recent  editions  of  the  Pilgrim 
are  encumbered  with  tedious  doctrinal  notes,  overlaying  the  text,  and  distracting  the  auention  of 
the  reader  from  the  original  narrative.  From  these  this  edition  will  be  altogether  free.  The  work 
will  be  laid  before  the  reader  as  Bunyan  lefl  it;  the  only  variations  will  consist  in  the  correction 
and  verification  of  the  marginal  references,  which,  from  errors  of  the  prras,  are  in  the  early 
editions  frequently  inaccurate. 

3d.  In  the  JUuetratione.  In  the  present  edition  these  are  greatly  more  numerotu  and  of  a  higher 
class,  than  have  ever  been  given  with  the  work.  They  will  range  from  Two  Hundred  and  Fifty 
'x>  Three  Hmdred  in  number,  engraved  by  the  Brothers  Dalziel,  from  Drawings  by  William  Har< 
vey,  the  most  graceful  and  imii^inative  of  modem  designenu  and  will  consist  of  mad  and  Tail  Pieces, 
Vignettes,  ana  Border  Illustrauons,  in  all  that  variety  of  pictorial  arrangement  for  which  this  artist 
is  80  celebrated.  A  beautifully  engraved  Portrait  of  the  Author  will  also  be  given  from  the  origi- 
nal drawing,  by  R.  White,  preserved  in  the  British  Museum ;  from  which  was  engraved  the  like- 
aess  attached  to  the  first  edition  of  the  Holy  War  ^now  extremely  rare).  This  will  be  engraved  on 
iteel,  in  the  line  manner,  by  Bfr.  H.  Botime,  forming  at  once  the  finest  and  most  authentic  Portxait 
of  Bunyan  ever  published. 

The  Work  will  be  printed  in  crown  octavo,  in  the  best  manner,  and  will  be  published  in  Monthly 
Parts,  price  25  cents  each.    Part  I.  will  appear  in  a  few  days. 

Each  Part  will  contain  For.y  pages  of  Letterprev,  and  from  Twenty-five  to  lliirty  Bngravii^ 
on  Wood. 

The  Work  will  be  complete  in  about  Ten,  but  not  exceeding  Twelve,  Parts. 

*.*  A  few  Copies,  printed  on  Large  Paper  (price  2/.  2«.  or  •!()),  with  the  finest  impressions  of 
the  Cuts  ir.  their  best  state.  As  these  will  be  issued  only  in  a  complete  Ibrm,  persons  desLrons  to 
posBSBB  them  should  at  once  forward  their  names  to  the  publishar. 

t  A  few  specimens  of  these  inaccuracies  are  given  in  a  sepaiata  Proq>cetaS|  with  a  ipedman  of 
iM  work,  which  will  be  supplied  (gratis)  en  application. 

N.B.^TO  THE  TRADE.— The  finit  number  will  be  forwarded  generally  at 
ft  Specimen,  on  sale ;  but  n6  future  number  will  bt  sent  unlen  actually  ordertd. 
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O.  p.  VUTJfAM^  HEW  PUBLICATT0II8. 


Cjnitrt  SUnstrattlt  ^uks, 

CONTIHUID. 

Zays  of  the  Western  World. 

oHofl 

Lew  io  the  Cuf  of  Life,"  brtUnT  8.  G. 


ComtenU:—^  Lore'i  Requiem."  bj  ChariM  Fenno  Hoflfman ;  "'Hiejf other  of  Mom^"  bjr  Sbn 
Osgood;  "The  Ijind  of  Dreenw,"  by  Wm.  C.  Bryant ;"  " 


Howe;  "The  NIfhl  Cometh/*  bv  Mre.  Embury;  "The  Tournament  at  Acre,"  by  H.  W.  Her- 
bert; "Greenwoof^"  by  Miaa  Pindar;  "  Worehip,"  by  BUbb  Bayard;  "The  Child's  Minion,"  by 
lira.  Embury. 

Small  folio,  illuminated  in  the  moat  superb  manner  by  Mapleson,  with  Borders  and  Vine 
printed  in  Gold,  Silver,  and  Colore— bound  in  morocco,  in  a  maaaiTe  style— forming  uie 
ek^l^t  and  recherche  book  of  the  kind  ever  produced  in  thia  country.    $12. 


Oriental  lAfe  IVm^trated: 


Being  a  New  Edition  of  "  E5then,"  or,  Traces  of  Travel  Brought  Home  firom 
the   East.     IlluBtrated  with  fine  Steel  Engravinga.     l2mo,  cloth, 
gilt,  (1  50. 


IWastrated  Oredan  and  Roman  Mythology. 

BY  M.  A.  DWIQHT. 

With  Preface  hy  Prof.  Tatler  Lewis,  of  the  Uniyersity  of  New-York.  17 
ninstrationa.  1  vol.  8yo,  cloth  extra,  half  morocco,  top  edge  §^t,  03  75  ; 
doth,  gilt  edges,  (3  50 ;  plain  (3. 


Poems. 


BY   ANNE  CHARLOTTE   LYNCH. 

Olustraied  by  Durand,  Huntington,  Darley,  Dugan,  Rothermel,  dec.  dbc. 
One  volume,  8vo.  Elegantly  printed  on  superfine  paper,  uniform  with 
the  Illustrated  Editions  of  Willis,  Bryant,  Longfellow,  &c.  Cloth,  (1  50  ; 
gilt  extra,  $2 ;  morocco  extra, 


A  Boole  of  the  Hitdson  ; 


Collected  fi-oni  the  Various  Writings  of  EHedrich  KFicrERBOCKER.  Edited  hf 
Geofirey  Crayon.  New  edition  in  large  type,  with  four  HIustrationB. 
"*8mo,  50  cents. 

The  Cheaper  Edition^  without  plates,  smaller  type,  37^  cents. 

"One  of  the  meet  delightful  wArts  in  the  lan^age.  "—^o«/on  TranscripL 

"Summer  Tourists  on  the  Hudson  can  find  no  pleasanter  companion  than  this." 

"A  happy  idea  this  of  brineins:  together  in  a  rolume,  for  the  pocket,  the  ccaitered  tales  and 
rtetrhes  of  the  Hudson,  which  fill  so  many  attractive  pnees  in  the  different  volumes  of  Washing- 
tnn  Irving.  The  man  is  to  be  envied  who.  with  a  '.immer  J^y  before  him,  embarks  on  one  of 
the  floating  palaces  of  the  river  with  this  choice  volume  for  his  companion,  as  he  is  borne  along 
the  ample  breadth  of  the  Tappan  Sea,  by  the  walls  of  the  Palisades,  or  threads  the  grand  defilea 
of  the  Highlands.  He  will  be  put  in  a  moSod  for  the  mast  ezquisi'e  enjoyment  of  book  and 
acape  as  he  glances  fn>m  one  to  the  other."— Z,t7.  World. 
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O.   p.   FUTNAU'S  TSTEW  PXTBLIOATIOire. 


dWtier  ^0fialar  Solumefi  for  ^mMs. 

ELEGANTLY   BOUND  IN   EXTRA   CLOTH,  GILT  SDOER 
Those  marked  thus  *  are  New  Editions,  with  illuminated  title-pages.    Each  lUmitk 

•  Chxiucer :  Selections,  by  Deshler  -        -        -  $1  00. 

•  FouquSs  Undine  and  Sintram         -        -        -  1  00, 

•  CrUnum!s  Sibyl ;  or,  New  Orctdesfrom  Poets  1  60. 

•  GoldsmitKs  Vicar  of  Wakefield,  illustrated  1  00. 

•  Hervetfs  Book  of  Christmas    -        -        -        -  1  00. 

•  HowitCs  {Mary)  Songs  and  Ballads,  with  portrait!  25. 

•  Hoods  Prose  and  Verse  -        -        -        -        -  1  50. 

•  Hunts  Italian  Poets    -        -        -        -        -  1  75. 

•  Hunfs  Imagination  and  Fancy  -  -  -  1  00. 
Irving* s  Sketch-Book  -  -  -  -  -  1  75. 
Irving* s  Bracebridge  Hall  -  -  -  -  1  75. 
Irving* s  Tales  of  a  Traveller  -  -  -  1  75. 
Irviv^s  Oliver  Goldsmith,  a  Biography         -  1  75. 

•  Keats*  Poetical  W(yrks         -        -        -        -  1  25. 

•  Keat^  Life  and  Letters  -        -        -        -        -    1  50. 
^  JjamVs  Dramatic  Poets       -        -        -        -        1  60. 

•  LamVs  Essays  of  Elia   -        -       •       •        -    1  50. 
Life  Illustrated,  pUxtee  «       -       -       1  00. 


» ^ » 


JfirMtaL 


Oreeii  on  BroTichitis. 

SECOND  EDITION,  REVISED  AND  ENLARGED. 

A  Treatise  on  Ditieases  of  the  Air-Passages ;  Comprising  an  Inqolry  faito  tht 
History,  Causes,  and  Treatment  of  those  Affections  of  the  Throat,  odled 
Bronchitis,  Chroiiic  Laryngitis,  Clergyman's  Sore  Throat,  dtc.  fkc, 

BY   HORAOE   QREEN,  A.Mi,  MLOf  «to. 

Plates  improved  and  carefully  Colored.    Rojral  8to,  gilt  tops,  $3. 

"The  Author  haa  made  a  moat  valuable  addition  to  practical  medicine.    *    •    *    We  lunrs 
.ilopted  the  mode  of  treatment  recommended  by  him,  and  c 
great  value  "—Britiah  and  Foreign  Medical  Review. 


adopted  the  mode  of  treatment  recommended  by  him,  ana  can  coiroborate  his  atatamenta  as  to  ils 


"  Written  frith  m>  much  care  and  excellent  arrangement  as  to  be  quite  intelligible  to  the  uaprate 
nonal  reader."—^.  Y.  Eve,  Poet. 

**  Without  doubt  the  remedy  over  all  others.  "—JV.  Y.  Eve.  Mirror. 

**  Ably  written,  and  riiowa  a  man  thoroughly  maater  of  hiaproleaaioiL''—iV  y  Obmrwtr, 
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O.  p.  PTTXAJTS  ITEW  FUBLICATIONB. 


<Eril-5aoks  for  (ColltgtH  anb  3Sig[r  $t^mls. 

The  Practical  J^it>yjfumU(^ 

Fcr  CcC«^<es«  Acadeoiira,  and  High  Schoola 

BY  JOHN  W.  8.  HOWS, 
Pr{ft»Kr  ,/  Eje^fiim  i.t  Coiurtbia  College. 

'/  Tto  w^rt  i«  c^Tif  Je^.VT  r- :  cr-jc^  f-: :?  -J-.-  *:>?c:ijQ  of  the  Teaching  PaUic,  and  intelU- 

It  coi&Fr..5ttJ  *-=*  Au'iora  5;*i'-i  ■.  E'-'-v-'-iiorr  I"j«rjc:ion,  which,  during  a  long  couxveof 
tncceai^^  prj:eau:ca.  jpncuc«.  bx$  r«ft:i^  r^:^^  suuiici^nly  lasted  and  itamped  by  public  ap- 
prora!. 

A  clow  acalrucal  d»Kc;»3a  of  One  sesi*  xn-i  coc«:ruc:iJa  of  language  is  nude  the  leading  prin- 
ciple of  irjsrrti'raoG.  n:ber  than  a  «rr:'-  a  L-.erf-.-re  :•■>  eLUwrate  mechuiical  rules.  NATrKE  is  at 
alltunw  r  H;oir*i  as  -Jie  only  sure  T-*  ::r.(..-.  Ti-  i>;rc?p:iTe  and  leajioning  powers  of  the  Pupil 
are  coa<aa:.T  trrarh:  ia:o  acu-jo.  z.i  u.  *  :>*  c-^enriil  rules  of  the  art  are  so  Fimplified  aod 
a'iapcer]  on  these  pnucxplea.  u  :>  boc  «:::<  >~'y  :)'.*  <.:'>.v-iiuiie  auxiliaries  in  the  acquirement  of  an 
earnest.  naruraL  an!  urjufecied  tc.r:.?  o:  •.lr.:vi:j. 

A  copiu^a  aivl  TAne<i  selectixi  o:'  Exini^i^ <,  troci  'Jte  best  AntborVf  are  given  for  practice  in  tha 
illaacratioii  of  the  pyr.em.  the  iir^r  ^r-n^Mioi"  wiach  hare  oerer  before  been  incorporated  into 
any  simiLu  work.  They  will  be  :  ^*i^. :  ->f  aa  u:::;.'nu  hizh-ioiwd  character,  and  will  furnish  to  the 
youthful  Pupii  a  rocabulary  of  thju^";  aiu  V'lonzi^'jtja  on  topics  of  general  iuiportanca  and  in* 
tereat. 

Large  12ino.     $1. 


The  Crayon  Reading  Booh ; 

Comprising  Selections  from  the  Tahous  Writings  of 

WASHINGTON   IRVING. 
Prepared  for  the  use  of  Schools.   I2ma    75  cts. 

*,•  This  Tolume  compri.^ea  a  series  of  scenes,  adrrntures,  sketches  of  character,  and  historical 

Eictures  fn>m  ihe  LL'c  of  Caiumbu^,  Astoria,  Totir  on  the  Prairies,  Granada,  Bracebridge  Hall, 
ke'ch  B<»  'k,  ice.  arrjii^**  1  so  :ls  lo  lunn  au  accvpuble  aiiJ  useful  readiDjg  lxK)k  for  the  highei 
classes  ill  schools  aaJ  acaiicmic:>. 


The  Botanical  Text-Booh 

BY   PROF.  A.  GRAY, 

Of  Harvard  Co'lega, 

With  1000  Engravings  on  wood.     New  edition,  l2mo,  §1  75.     [See  page  II.] 
"The  best  elementary  ricw  of  the  yegctablo  kingdom." — SiUiman't  JoumaL 


Prof.  Bands  Sy-stem  of  Mineralogy  ; 

Comprising  the  most  recent  discoveries.     New  edition,  8vo,  $3  50.     [See  p.  13.J 


A  Cliemical  Text-Booh 

BY    WOLCOTT    GIBBS. 

Prxtfeaeor  of  Cfu^mistry  in  the  Frr.f  Academy y  New-  York, 

12mo.     fn  preparation, 
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0.   p.   PXJTNAJl's   NEW   PUBLICATIONS. 


€tJd-36Qoks  ht  CoUep  atd  iOtgti  ItjntDls. 


CONTINUED. 


^  Mythological  T^UBook : 

ithoriffinal  illustrations, 
and  for  popular  reading 


With  oriffinal  illustrations.   Adapted  to  the  uae  of  UmTersities  and  High  dchooiv, 
ton 


BY   M.  A.  DWIGHT. 

With  an  Introduction  by  Tayler  Lewis,  Professor  of  Greek  in  the  University 

of  New- York.     12niO;  half  bound  $1  50. 
Also,  a  fine  edition  in  octavo,  with  illustrations,  cloth,  §3  ;  cloth  gilt,  $3  50  ; 

half  morocco,  top  edge  gilt,  $3  75. 

•  •  This  work  haa  been  prepared  with  great  care,  illustrated  with  eflbctive  outline  drawingti, 
and  13  dcsiffned  to  treat  the  subject  in  m\  oriiiiiiil,  compn^hen-'ive,  and  uncxcei)jionable  manner,  so 
as  to  fill  the  places  as  a  text-book,  which  in  yrt  un^iippIieJ;  white  it  is  al»>  an  attractive  and 
readable  ubie  book  for  general  ui<c.  It  it)  introduced  as  a  text-book  in  many  of  the  leading  colleges 
and  schools. 

"  As  a  book  of  reference  for  the  general  reader^  we  know  not  its  equal.  The  information  it  con- 
tains \A  almost  a.^  necessary  to  ihe  active  reader  ol  modem  literature,  a.s  for  the  professed  scholar." 
•^Jlome  Journal. 

*'  A  valuable  addition  to  our  elementary  i^chool  l)Ooks,  being  written  in  good  taste  and  with  abilitT< 
and  well  adapted  to  popular  instruction.— i-*n^.  Webster^  Principal  of  the  Free  Academy^  N.  Y 


Co^s  Drawing  Canh\ 

Studies  in  Drawing,  in  a  Progressive  Series  of  Lessomi  on  Cards  ;  beginning 
with  the  most  Elementary  Studies,  and  adapted  for  use  at  Home  and  in 
Schoob. 

BY   BENJAMIN   H.  COEy 
Teachrr  of  Drawing. 

In  ten  Series — marxed  1  to  10— each  containing  about  eighteen  Studies. 
25  cents  each  Scries. 

The  design  is : 
I.  To  make  the  exercise  in  drawinsr  hishly  intrre.««finj?  to  the  pupil. 
II.  To  make  drawin!?«««i  simple, and  soirradually  prt>ifr<?««ivi»,a9  to  enable  any  teacher,  whether 

acquaintcil  with  drawini;  or  not,  to  in.itruci  his  pupils  to  advantage. 
in.  To  take  the  place  of  one  half  of  the  writing  le!»-"0ii»,  with  confuience  that  the  learner  will 

acquire  a  knowlcdi^o  of  writin::  in  le-w  lime  than  i.^  usually  required. 
IV.  To  give  the  pupils  a  Ixild,  rapid,  and  artist- like  style  of  drawing. 

They  are  executed  with  taste  and  skill.  an<l  f<«rm,  in  our  judgment,  one  of  the  best  raries  of  let* 
■one  in  drawing,  which  wc  have  met  with.  The  author  justly  remarks,  that  "  the  whole  is  so  dm* 
plU&ed  aa  to  enable  any  teacher,  without  previous'siudy,  to  instruct  his  pupils  with  advantafa." 


E- 1-  %.  jftiilitarn  '^tit-aJnnk. 

An  Elementa/nj  Treatise  on  ArtilUi*^j  and  Infanfjy^ 

Adapted  for  the  Service  of  the  United  States.  Designed  for  the  use  of  Cadeta 
of  the  U.  8.  Militarv  Academy,  and  for  the  Officers  ot  the  Independent 
Companies  and  Volunteers.    12mo. 

BY  C.  P.  KINGSBURY,  LIEUT.  U  8.  A. 


•,•  This  volume  Is  used  as  a  text-book  In  the  FnitPi!  States  Military  Academy,  and  will  ho  intra* 
duead  in  the  other  military  schools.  It  is  (.he  mo-<t  u*«>ful  ami  comprehensive  treatii^e  in  eithsr 
French  or  English ;  and  is  equally  adapted  for  u.^e  in  the  militia  service  and  in  the  army. 
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Ob  p.  rCTSAJ^S  KKW  FUBLIOAllONBb 


3ngl0-|aimi. 


Anglo-Saxon  Cburse  of  Study. 

A  Compenditmi  Angto-Saam  and  English  Dutumaay. 

By  the  Rer.  Josnw  Busvons,  DJ).,  FJEi^,  &c.,  dtc     1  vol.,  8¥«^ 
doch^ta. 

A  Crfxammar  of  the  Angh-Saxcm  Language. 

By  Lods  F.  Kupsncr,  A.M.,  LLJf .,  and  Fh.  D.»  of  the  Unirenity  of 
GkflKn.    iSmo,  cfech,  $1  2S. 

7!^  jQo^^itm  God^  on  Enghsc 

The  Ani^SazoQ  Veisoo  of  the  Holy  Goqwb.  Edited  by  BnuAMur 
Taosn,  F.S^    Reptimed  hy  the  ame.    iSmo,  ebth,  $1  S5. 

With  an  Introductory  Ethnological  Eoaay,  and  Notes,  Critical  and  Ex- 
planatory. By  Lons  F.  Kuramix,  A.M.,  LL.M.»  and  Ph.  D.»  of  the 
Unhroaity  of  Gieasen.     2  Tob.,  1200  pages,  (3  50. 

NataJk  Sancti  Gregorii  Papa, 

JElhi&a  Homily  on  the  Birthday  of  St.  Gregory,  and  CoUateral  Ex- 
tracts from  King  Alfred's  Versioo  of  Bede's  E^xJesiastical  History 
and  the  Saxon  Chronicle,  with  a  full  Rendering  into  Ekigliah,  Notes 
Critical  and  Elxplanatory,  and  an  Index  of  Stems  and  Forms.  By 
Louis  F.  Klifstsin,  A.M.,  LL.M.,  and  Ph.  D.,  of  the  UniTcrsity  of 
Gieasen.    l2mo,  50  eta. 

A  Glossary  to  the  Analecta  Anglo-Sajumkoj 

With  the  Indo-Gennanic  and  other  Affinities  of  the  Language.  By 
Louis  F.  Klipsteiiv,  A.M.,  LL.M.,  and  Ph.  D.,  of  the  Umrersity  of 
Giessen.     In  preparation. 

**  Then  u  DO  doubt  that  a  few  years  hence,  the  persevering  and  ill-rewarded  toils  of  this  learned 
scholar  will  be  looked  back  upon  with  sincere  gratitude,  by  all  who  lore  the  study  of  our  incom- 
parable language,  in  its  better  and  more  sinewy  pan.  U  Dr.  K.  is,  as  we  suppose,  a  foreigner,  ho 
haa  acquired  a  majstery  of  English  which  it  roarrelloua,  and  which,  by  the  by,  shows  the  a^kantaga 
to  be  derired  from  Anglo-Saxon.  These  volumes,  taken  in  connection  with  the  grammar,  and  cna 
forthcoming  glossary,  will  make  it  ea^^y  fur  anv  private  student  to  make  himself  acquainted  with 
that  delightful  old  tongue,  to  which  we  owe  almost  all  our  words  uf  endearment,  such  as  kame^ 
/athtr  mother,  brother,  sitter;  almost  all  our  nantes  of  English  flowers,  as  daisy,  cowslip,  prin^ 
rose,  nosegay ;  and  abundance  of  the  short,  monosyllabic,  pungent  nouns,  which  nalf-learnea  folks 
would  baner  away  for  sesquipedalian  latinisms.  We  mean  such  as  dell,  dale,  terath,  tMoithy 
knave,  thrust,  churl,  wreath,  and  souL  The  preliminary  essay  prepares  the  way,  by  tracing  vary 
dearlT  the  lineage  of  the  Anglo-Saxon  language :  it  is  a  valuable  contribution  to  Ethnolo^."— 
Prtsoytsrica*. 

*  Surely  it  is  a  matter  of  concern  to  know  and  understand  well  our  own  tongue.  How  mucJi 
better  then  would  it  be,  if  in  our  public  and  private  schools,  as  much  attention  at  least  were  given 
to  the  teachings  of  English  as  of  Greek  and  Latin,  that  our  youths  might  bring  home  with  them  a 
racv  idiomatic  way  of  m^eaking  and  writing  their  own  language,  instead  of  a  smattering  of  Greek 
and  Latin,  which  they  almost  forget  and  generally  neglect  in  a  few  vears'  time.  *  *  *  For  this, 
a  study  of  the  Anglo-Saxon  is  absolutely  needful ;  for  after  all,  it  has  bequeathed  to  us  by  fi&r  Jie 
largest  stock  of  words  in  our  language." — Loudon, 

**  The  most  valuable  portion  of  our  language  comes  to  us  directly  through  the  Anglo-Saxon ;  and 
to  make  the  study  of  it  a  part  of  our  general  system  of  education,  would  be  to  administer  tho  most 
powerful  antidote  to  the  deteriorating  influence  of  would-be  fine  speakers  and  writers,  which  is 
fiadoally  robbing  our  English  speech  of  much  of  its  native  energy  and  pracisioo.— >X4'<.  tVorU, 

u 


G.  P.   PUTNAM8   NEW  PTIBLIOATIOira. 


Mu  leto. 


Chcmcer^s  Poems. 


Selections  from  the  Poetical  Works  of  Geofirey  Chaooer.    By  Chaxus  D. 
Deshlss.    1  vol.,  l2mo»  green  cloth,  63  cts. 


Glhmicer  cmd  Spenser. 


Selections  from  the  Poetical  Works  of  Geofirey  Chaucer.  By  Chahlbs  D. 
Dbshler.  Spenser,  and  the  Faery  Queen.  By  Mbs.  G.  M.  KiBXUkirD. 
1  vol.,  l2mo,  cloth,  $1  25. 

"  A  mine  of  wealth  and  enioTment,  a  golden  treararr  of  azquUt*  modela,  of  gracaful  ftodea^  of 
line  inTentions,  and  of  beautiful  dictkn."—Ctnctftfum  Herald. 


Faaque. —  Undine  and  Sint/ra/m. 


Undine,  a  Tale  ;  and  Sintram  and  his  Companions,  a  Tale.    From  the  GJer- 
man  of  La  Motte  Fouqud.     1  vol.,  l2mo,  green  cloth,  50  cts. 

(*  Undine  ie  on  ezquieite  creation  of  the  imagination,  and  anivenally  regarded  aa  a  maaterpiaea 
in  this  department  of  literature."— lUcAm4ma7*tmee. 


GHhrum^  Mrs. — The  Sibyl ; 

Or,  New  Oracles  from  the  Poets ;   a  Fanciful  Divefflion  for  the  Drawmg- 
Room.     1  vol.,  l52mo,  cloth,  extra  gilt,  $1  50. 

'*  A  eweet  book  of  short  and  most  pleasant  quotations  from  the  poets,  illasCratlTe  of  character 
laates,  loves,  dec.,  formed  into  a  drawmg-room  game,  with  questions  and  answers.  It  ia  beautifuUj 
designed,  beautifully  executed,  and  beautifully  robed  for  the  gift-dispensiDg  C^risonaa  and  New- 
Tear  pnmic^'^EvcmgtUat. 


CMdsmith. — The  Vicar  of  Wakejteld. 

By  Outer  Goldsmitb.     1  vol.,  l2mo,  neatly  printed,  cloth,  50  cts. 
'^—  The  same,  illustrated  with  designs  by  Mulready,  elegantly  bomd,  gilt 
edges,  (I* 

**  This  tale  is  the  lasting  monument  of  Goldsmith's  genius,  hJa  great  legaej  of  plaaaon  Co 
llooa  past,  preaent,  and  to  come." 


HefTvey. — The  Book  of  Christmas : 


Descriptfye  of  the  Customs,  Ceremonies,  Traditions,  SnperttitionB,  Fun,  Fad- 
mg,  and  Festivities  of  the  Christmas  Season.  By  Thqhis  K.  Hnnr. 
12mo,  green  cloth,  63  cts. 

The  same,  gilt  extra,  $1. 


^■firy  leaf  of  thia  book  aflbnla  a  feast  worthy  of  the  naaan."— /Xr.  Smdh^  Okmxh  JbevA 
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o.  F.  Putnam's  itew  puBUOATioira. 


%t[\t5  XtUm, 

COXTTXHUSD. 

JSood. — Prose  arid  Verse. 

By  Thoscas  Hood.    l2mo,  green  doth,  $1. 
The  same,  gilt  extra,  $1  25. 


**  A  rerj  judldouii  selcctioiif  de^ienad  to  embrace  Hood's  mora  ewoeit  wridngB.  thow 
are  wriuen  from  the  heart,  which  reflect  most  faithAilly  Ub  lift  tod  optBione.''— Birv 


were  wnuen 
Journal 


Hewitt. — BoRads  and  other  Poems. 

By  Mast  Howitt.    1  vol.,  12mo,  green  cloth»  75etk 

■  The  same,  with  fine  portrait,  gilt  eztnij  %1. 

^  Her  poems  an  always  graceful  and  beautifoL— 3fr«.  8.  C  HaXL 

"  We  cannot  commend  too  hif^  the  present  publicatioiL  and  only  hope  that  the  raaiflaf  public 
will  relish  *  Mary  Uowiti's  Ballaus  and  (Mher  Poems,'  now  (or  the  first  time  put  forth  in  a  r«>nfff»t^ 


Hunt. — Imagination  and  Fa/ncy  ; 


Or,  Selections  from  the  English  Poets,  illustrative  of  those  first  reqpisites 
of  their  Art ;  with  markings  of  the  best  Passages,  Critical  Notices 
of  the  best  writers,  &c.  By  Leioh  Huht.  1  vol.,  12mo,  green  cloth, 
62ct8. 

The  same,  gilt  extra,  Jl. 


*'  One  of  thoee  unmi*itakable  gemii  about  which  no  two  people  differ.  It  is  really  and  tmly  aa 
exquisite  micction  of  lovely  passages,  accompanied  with  cntical  notices  of  unusual  worth ;  and  it 
would  be  difficult  to  select  a  work  on  the  subject  so  beautifully,  earnestly,  eloquently  ^cten." — 
W^Mtminattr  Rerietc. 

**  This  volume  is  most  justly  to  be  called  a  feast  of  nectared  sweets  where  no  cmde  surfeit  rsigns." 
London  JSxaminer. 


Hunt — Stoj^ies  from  the  Italian  Poets : 


Being  a  Summary  in  Prose  of  the  Poems  of  Dante,  Poici,  Boiardo,  Ario8to» 
and  Tqsso  ;  with  Comments  throughout,  occasional  passages  Versified,  and 
Critical  Notices  of  the  Lives  and  Genius  of  the  Anthon.  By  Lbob 
HuiiT.    12mo,  cloth,  $1  25 


The  same,  fancy  gilt,  $1  75. 


Mr.  Hunt's  book*  has  been  aptly  styled,  a  series  of  exquisite  engraringt  of  ths  magnificent  pl^ 
■  painted  by  these  gnat  Italian  masteis."— Vourmi/  ^  Commune, 
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o.  p.  Putnam's  new  publications. 


Stilts   Itttitt 

OOHTINUBD. 

Irvmg. 

The  History  of  New-York^  ' 

From  the  Beginning  of  the  World  to  the  End  of  the  Patch  Dynasty. 
l2mo,  cloth,  ^1  25. 

The  Sketch  Book  of  Geoffrey  Crayon,^  Gent. 

12mo,  cloth,  $1  25. 

Bracebridge  Hall ;  or^  TJie  Humorists  : 

A  Medley.     12mo,  cloth,  f  1  35. 

Tales  of  a  Trcuvdler, 

12mo,  cloth,  (1  95. 

The  Conquest  of  Granada, 

l2mo,  cloth,  f  1  35. 

The  AJhambroH 

13mo,  cloth,  f  1  35. 

The  Crayon  MisceUany, 

12mo,  cloth,  (1  35. 

Oliver  Goldsmith :  a  Biography, 

13mo,  doth,  (1  35. 

Miscellanies, 

12mo,  cloth,  91  25. 

/  See  «  Hfatory,"  "  Trareb,"  &c. 

N.  B.  Any  of  the  abore  mar  be  had  in 
■xtn;  full  calf,  p9:  yolume,  tl  25  extra. 


N.  B.^  Any  of  the  above  maj  be  had  in  extra  Wndtngii ;  halfcaU|75ettL  txtm;  hftlf  mmoeeo.  •! 


Keats. — Poetical  Works. 

The  Poetical  Works  of  JoBir  Kbats.    1  vol.,  13mo,  doth,  ^l, 
The  same,  gilt  extra,  Ql  25. 

**  Hibj  are  flndied  all  orer  with  the  rich  liehte  of  fancT ;  and  io  colored  and  bestrewn  with  the 
powers  of  poetry,  that,  even  while  perplexed  and  bewil4ered  in  their  labyrinthif  it  ia  impooriUa 
to  reaiJt  the  intoxication  of  their  sweetneae,  or  to  ahut  our  heart*  to  the  endianttnent  thsy  ao 
lariehly  preamL— /Voncie  J^rey. 


Keats. — Life^  Letters^  &c. 

The  Life,  Letters,  and  Literary  Remains  of  John  Keats.    Edited  by  Richard 
MoNCTON  MiuTES.    Portrait  and  fac-simile.     1  toI.,  IShno,  doth,  %\  25. 

The  same,  gilt  extra,  Ql  50. 

**  A  volume  which  wUr  take  ita  place  among  the  imperiahable  ones  of  the  a^e."    *    *    *    **Itli 
Wf^nKA  with  intaxML'* 
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o.  p«  fdhtah's  itew  fubuoatiokb. 


OOVTIVUBD. 


LoweU. — A  MMefor  Critics : 


Or  A  Glance  at  a  Few  of  Our  Literary  Progenies.    Bf  a  WoDdeifbl  Qnii. 
1  Tol.»  13mo,  boardfl,  50  cents  ;  cloth,  63  cts. 

**  BenMth  \\»  unpretending  dnb  corer  lies  hid  a  world  of  poliehed  aadre,  keen  rabcle  hmnor, 
Mid  manly  yigoroue  leniiinent,  inter^Mmd  with  touchea  of  genuine  patlraa."— -JDudfcertedbor 
itagaxine. 

<*  Showing  the  power  of  a  maalar  in  Tern,  the  heart  of  a  true  naan.  the  learning  of  a  aeholar,  tlw 
Jiind  of  a  philoBopher,  and  the  wit  of  a  ■atirieii  without  the  gall  wliicn  too  often  aecompanieaiL"— 

**  Nothing  ablar  liaa  aTwr  corns  (rom  iho  Amexicsn  prasi  In  tlw  fin  of  asttm**— IVw. 


LcmA. — Essays  of  EUa. 

%f  Charles  Lajcb.    1  vol.,  12mo,  doth,  $1. 
The  same,  gilt  extra,  $1 S25. 

"  Shakspeare  himeelf  midit  liaTe  read  them,  and  Hamlet  liars  quotad  thsm ;  Ibr  tn^f  HM  i 
siBsltant  uiend  of  the  genuine  Una  of  Yoiick."~i;«<gA  AoK't  London  JoumaL 


Ixmb. — SpedmeTis  of  the  English  Dramatic  Poets. 

By  Chasles  Lamb.    1  vol.,  I2mo,  green  doth,  $1  25. 
— ^—  The  same,  gilt  extra,  %\  50. 

''Nowhere  are  the  resourcee  of  the  Enelish  tongue,  m  power,  In 
seription  and  dialogue,  eo  weU  displayed.^'— BrocKftray  JoumaL 


Lynch. — Poems^  <&c. 


By  Anite  C.  Ltitch.  1  toI.  Elegantly  ilbstratecl  from  designs  by  DaraDd, 
Huntington,  Darley,  Rossiter,  Brown,  Dogan,  &c.  8to,  cloth,  f^  ^ » 
gilt  extra,  Q2. 

**The  many  beautiful  and  sublime  thought  that  are  icattered  through  tliie  Yoluma  will  asaply 
ispay  a  perusal.— iltftony  Eve.  Jour. 


Montagues  Selections  from  Old  English  Writers. 

Selections  from  the  Works  of  Taylor,  Latimer,  Hall,  Milton,  Barrow,  Lowth, 
Brown,  Poller,  and  Bacon.  By  Bash.  Montagu.  1  vol.,  12mo,  greea 
cloth,  50  cents ;  doth  gilt,  (L 

"This  Tolume  contains  choice  extracts  from  some  of  the  noblest  of  the  old  English  writsra."— 
Chueirmati  Atlaa. 

*  A  book  of  delight    It  Is  for  the  head,  the  heart,  the  imagfaution,  and  the  taste,  all  at 
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CONTINUED. 

Peacock. — Headlong  HaU  and  Nigk^mare  Ahbey. 

1  vol.,  12mo,  green  cloth,  50  cts. 

**  World  of  ■in^uUr  merit,  but  of  a  character  80  peculiar  that  we  cannot  give  an^  deacnptrv* 
■eeoUDt  of  them  m  Oa»  apace  at  our  command.  Wide  Bweepins,  Tigoroue  satire  is  iheir  cbarae- 
tarifltic ;  eatire  not  so  much  of  men  as  of  opinions.    *    «    «    The  production  of  a  mind  cootam- 

Slatire  in  its  turn,  but  keenly  alire  to  the  absurditr  of  human  pretension.    There  is  scarcely  a 
»pic  which  is  not  nere  embodied  or  glanced  at ;  ana  modem  philosophy  is  pretty  sererely  hit,  m 
niay  be  inferred  from  the  motto  of  Headlong  liall : 

*  All  philosophers,  who  find 
Some  favorite  system  to  their  mind, 
In  every  point  to  make  it  fit. 
Will  force  all  nature  to  submiL'  " 

Cincinnati  Atiat, 


Taaeo. — Ghdfrey  of  BuUoigne  ; 

Or,  the  Recovery  of  Jerusalem :  done  into  English  Historical  Verse,  from 

the  Italian  of  Tasso,  by  Edward  Fairfax.    Introductory  Essay,  by  Leigh 

Hunt ;  and  the  Lives  of  Tasso  and  Fairfiiz,  by  Charles  Knight.     1  vol., 

12mo,  (I  25. 

"  The  completest  translation,  and  nearest  like  its  original  of  any  we  have  seen."— Ziet]f  A  HutU. 

**  The  Jerusalem  Delivered  is  full,  to  the  last  sunza,  of  the  most  delightful  inventions,  of  the 
most  charming  pictures,  of  chivalric  and  heroic  sentiment,  of  portraits  of  brave  men  and  beautiful 
women— in  fine,  a  prodigal  mine  of  the  choicest  resources  and  eflfecia  of  poetry.  So  it  has  been 
always  known  to  the  world,  so  Fairfax  brings  it  to  us."— itftrror. 


Taylor. — Poems  and  BaUads. 

The  Poems  and  Ballads  of  J.  Batard  Taylor.     With  Portrait  painted 

by  T.  Buchanan  Read,  Esq.      12mo»  cloth,  75  cents ;   cloth  gilt  extra, 

$125. 

"  A  spirit  of  boldness  and  vigor  pervades  the  volume." 

*  *  The  Picturesque  Ballads  of  California '  have  a  dash  of  boldneas  and  admtmra  in  them,  which 
cootzaata  pleasantly  with  the  more  purely  sentimental  poems." 


WaUon. — The  Imea  of  Donive^  Walton^  Hooker^ 

Herbert,  and  Sanderson.    By  Izaax  Walton.    New  edition.    1  vol.,  l2mo, 
green  cloth,  $1. 


"  The  Livee  are  the  most  delightful  kind  of  reading.    Walton  posHoea  an  inimitabla  rinmlkicy 
and  Tivaciij  of  style.— Jllr».  ^rUand, 


<  ^  » 


BibHotTieca  Americana. 

A  Catalogue  of  American  Publications,  including  Reprints  and  Original  Work^ 
from  1820  to  1848,  inclusive.    Compiled  by  O.  A.  Roorbach.    Rojral  8vo, 
pp.  359,  94. 
•*  A  vaiy  aaefol  book  to  all  librarians  and  booksellen. 
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The  Nwrsery  Book  for  Yowng  Mother  a. 

BY  MRS.  L.  C.  TUTHILL. 

18mo,  50  cents. 

*,*  TUa  Tolume  will  be  a  welcome  present  to  young  mothen.    It  eomprisee  familiar  iMtani  i 
■11  topics  connected  with  the  medical  and  educational  departmenta  of  the  Nureerj,  and  i»  j\ 
■nch  a  book  as  every  mother  will  find  practically  useful ;  and  all  the  more  so  aa  it  is  writteD  bj  • 
competent  and  experienced  person  of  their  own  sex. 

**  There  is  much  excellent  counsel  in  this  volume^  with  occasional  toucnes  of  nature,  which 
■hows  that  the  author  is  observant,  and  has  accustomed  herself  to  note  the  errors  of  physical  and 
domestic  education.  Indeed  there  are  some  happy  hits  at  the  mistakes  of  iliis  sort  which  are  aa 
common  as  children,  and  graver  admonitions  that  '  young  mothers,'  and  some  assuming  tu  hav« 
more  experience,  might  greatly  profit  by."— ^.  Y.  Com.  Adv. 

**The  title  of  this  neat  little  volume  would  not  at  first  seem  to  indicate  any  thing  new  or  pecu- 
liarly interesting,  but  at  the  very  first  uage  the  attention  is  arrested,  and  from  thence  to  the  very 
last  note  in  the  Appendix  the  interest  uocs  not  flag.  It  is  no  dry  disquisition  uiwn  diet  and  medi- 
dnes,  but  has  fur  its  topic  nursery  education  in  every  branch.  The  instruction  on  these  rariooa 
points  is  communicated  in  sprightly  letters  from  an  aunt  to  her  niece^  who.  de5(pondinff  like  all 
Toung  mcthers  when  first  led  to  the  care  of  their  infants,  applies  to  her  lor  assirance.  The  niaca, 
Mrs.  Haston,  is  extremely  well  drawn.  From  the  moment  tnat  she  first  attempts  the  child's  bath, 
and  aits  *  shivering  and  trembling,  afraid  to  touch  the  droll  little  object,'  to  her  anxioua  inqmriefl 
with  regard  to  the  mental  and  moral  training  of  her  children,  she  is  a  true  woman,  and  a  true  iwv 
ther.  The  circumstances  which  call  forth  the  various  points  of  instruction  from  her  aunt  an 
most  naturally  developed,  and,  on  the  whole,  we  regard  it  as  the  best  book  of  the  kind  ever  pub- 
liMfied.  Its  peculiar  excellence  is  the  sprightly  and  agreeable  style  which  we  have  before  alluded 
to,  and  which  would  arrest  the  attention  of  many  a  giddy  *  girl-mother,'  who  would  throw  aaida  a 
dnr  treatise  in  despair.  Mrs.  Tuthill  quotes  the  meet  imexceptiouable  authorities  for  her  nuraeiy 
lulaa  for  health."— PAa^  Sat.  Gazette. 


€^m  %mh  for  ^nang  "^nmus  aiA  Irljnnl  lilirttm 

MR8.    L.    C.   TUTHILL. 

Success  in  Life :  TJie  Mercliant  : 

A  Biography ;  with  Anecdotes  and  Practical  Application  for  New  Beginaem. 
12mo.    half  bound,  62  cts. ;  pilt,  extra,  §1. 

"  We  fare  on  earth  as  other  men  have  fared : 
Were  they  succeasfull  Let  us  not  despair!" 


Success  in  lAfe  ;  The  Lmvyer : 

A  Biographical  Example.     l8mo. 

[To  be  followed  by  "  The  ARTisri^*  The  Mechanic,"  &c.] 

*,*  The  aim  of  this  Series  is  to  develop  the  talent  and  energy  of  boys  just  mei^ing  into 
hood,  and  to  assist  them  in  choosing  their  pursuits  for  life. 

"Success!   Ilowthe  heart  bounds  at  the  exulting  word  1    Success!  Man's  aim  from  the 
ment  he  places  his  tiny  foot  upon  the  floor  till  he  lays  his  weary  gray  head  in  the  grave. 
CMS,  the  exciting  motive  to  all  endeavor  and  its  crowiung  glory."— Extract/rom  Pryaot. 


JEvenmgs  with  the  Old  Stoinf  Tellers. 

One  volume,  12mo,  green  cloth,  50  cents. 

**  A  quiet  humor,  a  quaintneas  and  terseness  of  style  will  strongly  recommand  XiMnJ^^Mingltak 
C^rchman. 
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G.  P.  Putnam's  new  publications. 


DISTRICT,  SUNDAY  SCHOOL,  AND  FAMILY  LIBRARIES. 

PUTNAM'S  ORIENTAL  8JSEIE8: 

CompiiBing  CHEAP  EDITIONS  of  Valuable  and  Standard  Works. 

I.  LayardPs  Nineveh  and  its  Remains. 

2  Tols.  12mo,  half  bound,  without  the  larger  Ulustrationfl,  91 7S. 

II.  Hawks' s  Egypt  and  its  Monumefits  ; 

Or,  Egypt  a  Witness  for  the  Bible. 
Secc  nd  ediiioiii  revised,  with  additions.    12mo,  half  bound,  without  the  IIIustratiimB,  91  2k 

III.  Spencer^s  The  East ; 

Or,  Sketches  of  Travel  in  Egypt  and  the  Holy  Land. 
12mo,  half  bound,  without  the  Illustrations,  91  50. 

IV.  CurzoiUs  Visits  to  Monasteries  in  the  Levant. 

12mo,  half  bound,  $1. 

T.  St.  John^s  Adventures  in  the  Libyaii  Desert^ 

And  the  Oasis  of  Jupiter  Ammon. 
12mo,  half  bound,  75  eta. 

VI.  Eothen;  or,  Traces  of  Travel  brought  from  the  East. 

12mo,  half  bound,  50  cts 

VII.  Warburton^s  Crescent  atid  the  Cross  ; 

Or,  The  Romance  and  Reality  of  Eastern  Travel. 
2  rols.  12roo,  half  bound,  91  25. 

*/  This  series  is  prepared  with  special  reference  to  school  and  circulating  libnuriai.  and 
aim  to  place  tne  above  valuable  works  in  the  hands  of  many  who  cannot  aflbrd  tho 
more  expensive  illustrated  editions. 


7%c  Game  of  Natural  History  : 

A  Series  of  Cards,  carefully  drawn,  reprcAentinff  the  most  important  and  interesting  of  tlw 
Animal  Creation ;  with  Quc-itionfl :  arrangeof  so  as  to  form  a  pleasant  and  interestmg  En< 
teriainment  for  a  juvenile  party,  while  it  also  gives  desirable  information.  60cta.inacai9i 
colored,  75  cts. 

Robinson  Cruso^s  Farwr  Yard : 

Designed  to  accompany  the  Game  of  Natural  History.    Square  16mo,  half  bound,  60 


The  Gam£  of  Anna : 

An  Instructive  Game,  consisting  of  Quotations  from  the  Poets,  in  a  aeries  of  81  Ou6b.   GO  etti 


Young  Americanos  Primer. 

AUimctirely  Dlostraied.    12iiio,  paptr,  96  cMl 
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Ob  p.  FDTVAH^  VKW  FUBUOATIOlilB. 


OOVTIXUBD. 


€fUmpses  of  the  Wonderful. 


An  entertaining  aoccmnt  of  Cnrioritiea  of  Natore  and  Art    Fint»  Seeond,  ani 
Third  Seriet,  with  nnmeroiu  Fine   Illiiatratiooi»  engraved  in  LoodoB 
Square  16mo  tloth>  eacli,  75  cents. 


188   8EDQEWICK. 


Morale  of  Ma/wnere; 


Ot»  Hints  for  our  Yoong  People.    New  Edition,    flqoaie  IQmOy 
doth,  525  eenta. 


JShcte  cmd  Mmoiee^ 


For  Sdiool-Day  Reading;  a  Sequel  to  **  Morals  of  Manners.*    Square  I6nio« 
with  cats,  50  cents. 

*.*  These  ezeelle&t  little  booke,  prepared  with  refereneatothe  important  but  toonrach  neglected 
■after  of  the  good  and  bad  mannen  of  jouna  people,  are  worth/  of  a  place  in  erenr  Sdiool  U> 
'  in  (he  land— and  ehould  be  put  in  the  nuidi  oi  ererj  child  old  enough  to  onaerMaod  that 
.  nuumen  are,  and  ehould  be.  quite  aa  eeeential  aa  progreea  in  book-teanunf.  TIm  Sdiool 
imlttee  of  New-Tork,  hare  ordered  them  for  all  the  Ciij  School  Ubtariaa.  A  cbeapar  aditiaa 
of  the  Monla  of  Haanara  can  be  suppUad  lor  ^12  60  par  100. 


The  Some  Treaswry  ; 


Comprising  new  rersions  of  Cinderella,  Beantf  and  the  Beast,  Gmmble  and 
Cheery,  The  Eagle's  Verdict,  The  Sleeping  Beaotj.  RcTised  and  Illas- 
trated.    Small  4to,  50  cents. 


Yotmg  NabwraUsfs  Rambles  through  Many  Lcmde ; 

With  an  Acoonnt  of  the  Principal  Animals  and  Birds  of  the  Old  and  New 
Continents.    With  Woodcuts.    Cloth,  50  cents. 


The  Oame  of  NainjurcH  History. 

A  Seshs  of  Caios,  Carefully  Drawn  and  Colored,  representing  the  most 
Important  and  Interesting  of  the  Animal  Creation.  With  Questions. 
Arranged  so  as  to  form  a  Pleasant  and  Interesting  Entertainment  for  a 
Juvenile  Partv,  while  it  also  gives  Desirable  Information.  Price  75  oenti^ 
in  a  Case. — ^plain>  50  cts. 
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^enotealff, 


SUPPLIED   BY   G.   P.    PUTNA 


The  Mernie  des  Deux  Mcmdes. 

Nouvelle  Pdriode  ayec  la  Collaboration  des  Sommites  Litteraires  et  Scien* 
tifiquea  de  la  France,  et  des  pays  Etrangers.  8vo.  Published  on  tne  first 
and  fifteenth  of  the  month ;  each  number  containing  fi^m  160  to  192  pagei. 
012  50  per  annum. 


Esthetic  Papers. 

By  Hawthorne,  R.  W.  Emersoh,  Parke  GoDwnr,  H.  D.  THomBAV,  8. 0.  Wabd^ 
&c.     Edited  by  E.  P.  Peabody.    B^o,  pp.  248.     To  bo  continued 
sionally.     (1 25. 


TJie  America/n  Jbv/maL  of  Science  a/iid  Arts. 

Conducted  by  Professors  B.  Sillimah,  B.  Sillimait,  Jun.,  and  Jamis  D.  Daha. 

Bl-monthly.    (5  per  annum. 


TTie  Jov/mdl  of  the  Americcm  OriervUd  Society. 

Comprising  Original  Papers  relating  to  the  East.  Nos.  I.  to  IV.  The  IVth 
Number,  (just  publiBhed,)  contains  seyeral  valuable  articles,  by  Professor 
Salisbury,  J.  P.  Brown,  Esq.,  Rcy.  H.  G.  O.  Dwi&ht,  and  other  leaxnsd 
Orientalists.    Price  $1  50. 


The  Hay  Society  {Naimral  History)  PvhUcaMons. 

*,*  The  Ray  Society  in  London  publiah  three  roluraes  each  year,  of  important  and  eosdy 
wwke  on  Natural  HiatoiV.  with  Illustrations.  The  publication  commenced  in  18M,  and  the  bask 
Toll,  may  still  be  had.    Tna  cost,  with  duty  and  expenses,  is  #7  per  annum. 


The  AmujUs  of  the  I/ycewm  of  Natnjural  History  of 

New-YorTc. 

Published  occasionally.    The  last  Number  is  No.  I.  ofVol.  V.    Ptics  25 


Tredgold  on  the  Stea/m,  Eagme. 

New  Edition,  publishing  in  monthly  4to  parts,  with  additions,  &o.    Edited  by 
J.  Hakii.    In  7  dirinons: — I.  Locomotives,  complete  in  16  Parts.-^ 
n.  Marine  Engines. — IIL  Stationary  Engines. — IV.  Engines  for  raiflma 
Water. — V.  Cornish  Pumping  Engine. — VI.  EIngines  for  Mill  Work. — Vlf 
High  Pressure  and  Non-Condensing  Engines.    Price  75  cents  per  Part. 


British.  French,  and  German  Poriodicah  imparted  to  order, 
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INDEX   TO 

G.  P.  PUTNAM'S    PUBLICATIONS. 


Tho$e  marked  *,  a  special  di$count. 


PAOB 

*AJf  BRXCAN  Historical  and  Literary  C'urioei- 

tieik    Folio,  half  morocco,  tU.        •        •        31 
*ANCiBNr  Mouuinen(«  of  the  Mimitvippi 

Valley.    4to,  cloth,  tlO.  ■        -        -        10 

Bbthumi.— Orations  and  OccaKional  Din- 

coumea.     l2ino,  cloth,  •!  23.  •  23,  26 

Borrow.— I^vengro  :   an  Autobiography. 

12ino,  cloth. 26 

•BoswoiirH— AncUvSaxon    and     English 

i>lclJoii.irv.     ^Vl),  clolh,  d'.i.     -         -         -         JJl 
Brkmkk— \Voiks.     Auihor'8  ciliiion.  -        •    '£i 
Tlie  Ni'ulibon*.     12ino,  cloth,  «1. 
lIoiMi*.     r.'iiio.  clo'.li,  $\. 
Brown  —  Turki  h  Kvi-niiig  Entertamnicnis. 

12H10,  clt»r|i,  61  ;  cloih  gilt,  $1  ?.'>    -         -        25 
BuLWEK  Jt  F0RBK8  — On  the  Water  Cure, 

Ed.  by  K.  Ilouiihton.     12ino.  cloth,  rrnus.    20 
Bi-NYAN— IMlgrnurt  Progress.    Splendidly 

illustrated. 2a 

Busn.NELi-.— Tho  Fathers  of  New  Enslatid. 

l.iino,  paper,  \2    cb*. ;  cloth  liuip.  M  an,      23 
Bryant.— Suinrner  Excursions  in  Kuro|M5 

and  the  United  States.     l2ino,  cloth.      -  2 

Calvbrt.— Scenes  and  Thoughts  in  Europe. 

12ino,  cloth,  fHl  cii»,   ■        •        -  ■  9 

Caklylb.     i».i<i  and  Present,  and  Charti.^in. 

I2iuo,  cloth,  $1. 
• Letters  and  Speeches  of  (:n)m- 

well.    2  volM.  12ino,  cloth,  $2 ;  2  vols.  6vo, 

cloth,  %2M. 11 

Cu AUCEii  —Selections of,  bv  De-»h!er.  l2ino, 

cloth,  ti3  CIS.  ;  cloth  gilt  extra,  «l.  31,  35 

Chaucbk  A:  SHKNCBR.—12ino, cloth,  «1  23 ; 

Cloth  gilt,  i I  73. 35 

Cob.— Drawing  Cards.    Nos.  1  U)  10  ;  each 

VScts, a{ 

CoLERiDOE  — Hiographia  Liieraria.    2  vols. 

12m).i,  ciu'.li.  $J.         ....  21,26 

CooPEii  — Worlc.     New  edition.  -  jj 

'i'he  S(>y.     l2nio,  cloth,  61  23. 
Roil  Rover     l2ino.  cluih,  $1  i.Y 
Water  Wiich.     12ino,  cloth,  «.!  Si. 
Two  Admirals.     12ijio,  cloth.  41  2.1 
Willi.' and  Wuii:.     12mjo,  cloth. el  •.:.■>. 
Tlje  \\'ay-i  cii  the  Hour. 
CouNTiNo-llot'aK  Manual ;  French  an  i  Eii.j- 

ll'll.       l.Jllin.  clii'h. o 

Ci-K/o.N  — .M'>ii.u*terie3  of  the  L-vaii"      Post 

Svo,  cluth,  Si  30;  cloth  eilt.  S^^  3 

DANA.--S)-^t«'in  ol  Mnieralo:.'y.     >ivo,  cioth. 

od  3<>.        -        -        -        .  "'  .        .  17, 3j 

* (I'eology  of  the  U.  S.  llxploiiuu' 

Ex_peditiou.    4io  and  Jolio  atla^  ol  plaie.s 

«li>- 17a 

* Zcjojihito'^  (U.  S.  Exploriii;:  Ex- 

petition),      ito  and  tolio  atI.i-<  oi  jh  v  .<  l.'».     17a 
Dwnmr  — lllii-Jtrated  (ireciau  and   K.Miian 

Myiliu|oi.'y.      -bvo.    cloth,   fed;   clo:h    mit. 

$3  30;  hall  n»ur.  $3  73.  •        ■         -        -        30 
— ■ TextlJookorCJreciaiiand  Roman 

Myiholos:y.    New  e<l.  tSvo,  31  3«J ;  abri.lijed 

eu.  12ino,  hall  bound,  75  ct.s.  •        -        -        3-3 
DowNiNo  —Landscape    CJardomiig.      Svo, 

Cloth,  «3  30. 16 

EiaoT.— Tile.  Liberty  of  Rome.    2  vols.  Svo, 

^clodi,  Sl>» 12 

KLLEr.  —  r.imily   Pictures  from  the   Uiblc. 

I2inu,  Cio  h,  7'u  CIS. ;  clof  b  gilt,  41  23.     -        2S 


PAC 


'Ellet.— Illustrated  Scripture   Gifl-Book. 

Sqttare  »vo,  cloth,  t2  60;  cloth  gilt,  93; 

mor.  extra,  to. 
Facts  and  Fancies.    ISmo,  cloth,  CO  cts.         42 
Fairfax.— Taaso.  12mo,  cloth,  tl  25 ;  doth 

gill,  tl  75. 39 

First  of  the  Knickerbockera.    12ino,  paper, 

50  ct^. :  cloth,75ct«,       ....        J? 
FoKD— Spaniards  and  their  Country.  12ino, 

cloth,  81 

Fof*ii:K.  — Un'line  and  Sintram.  12mo,  cloth, 

50cte>.;  cloth  gill,  tl.      ...  a]»S& 

(•AHB  of  Natural  History.    Plain,  50  cts.: 

ct>lored,  75  cts.  ....  41,  C2 

(lAMRof  Anna.    HO  cts.         ...  41 

(iiiBs. —Chemical  Text-Book.         -        -        32 
(iiLMAS.— The  Sibyl ;  or.  New  Oracle*  from 

ih«;  Poets.     l2njo,  cloth  Kilt,  81  50.  30,  35 

CuatPbEd  oi  the  Wonderful.     16n)0,  cloth, 

75  CL-?. 42 

G OLD sMiTU.— Works.    4  vols.  12mo,  ckNh, 

«3. -        .       22 

Vicar  of  Wakefield.   l-2in),cloth, 

GO  cts. 35 

Do.  illu5trate<l,  l2mo,  cloih  gilt, 

•  1. 30.35 

Cray.— Bouuiical  Text- Book.     I'iino,  cloth, 

41  7,V IS,  32 

' (i.'iiora  of  the  Plants  of  the  li. 

States.     Vols.  1  and  2,  "^vo.  cloth.  ^6  e.ich.     19 
*- Manual  of  Hoiany  of  Northern 

U.  Spates,     l.'ino,  cloth,  «2.    -        -        -        IS 
(Ikekn— On  Bronchitis,    6vo,  cloth,  #3.  31) 

(iKbBNK  — Hi-stoiical  Siudie.'*,     12ino.      -        11 
'IIalk  — Eibnoirra|ihy  and  Philology  (U.  S. 

Exploring  Expedition).    4to,  cloih,  tlO.      17a 
II  avvks— .Vuricnlar  Coirle^sion.    12uio,  pa- 

p»'r.  23  ct<  ;  cloth  limp.  31  en.       •        •        23 
■    Ejiypi  aiui  Its  Monuments.    8vo, 

rlo'.h,  $■{;  half  mor.  irilieil'ie".  44.         4,5,23 
— •    M-'oiiin-Mi' Ml  (.'••niral  and  We.-*- 

teni  America.     tSvo,  cloth.       •        -        -         10 

Lilnarv  of  ,\inerican  llistor}'.  2 

Hnavrv  —The  Ho-.k  oi  ('llrl^;Illa.-.     l"Jin.>, 

doili,  (i  J  CCS  ;  r.o'.'i  L'iit,  51-     -         -  ^>^,y^ 

lloraK  Tr.M-nry.     Sui.i.i  It..,  doih.  .'v»  crJ.         42 
ll".MKit.  -Iliad!       Tian.-i.ile  1    b\     S-mthcy. 

1-Jmo,  cio.h.  §1  23    ...'.. 
I:.ii8tia'.'!   wi:h    Flaxman's    Ue- 

^l^ll•^        ^\o,  rio'ti.  .J.!  ;    clolll  CI  .1.  •&3  .')<». 


Iloon.  — Poems.     lJiin»,  clo:li,  73  cii<. ;  cloth 


-111.  SI. 


Prose  and   Verse. 


23 
23 

21 

12nu>,  cloth, 

k\  ;  cloii  LMit,  SI  :^».  -  -  -  .31, 35 
Ilowirr.— S"ii-.'-ainl  Hnllails.     12mo, cloth. 

73  CI--.       loth  if  lit,  ^  I  23.  -         -  31,36 

llow.s— The  Practical  Elt»culionHt.     12mo, 

h  ill  bonii'l.  tl.         ...  -        32 

Ht'NT.— Imairiiiatioij    and    Fancv.       12mo, 

clodi,  tiJci.-*. :  doth  LMit,  41.  -'  -  31,36 
Sioric-j   from   the    Ita'ian    Pocis. 

IJmo,  cloth.  .51  23  ;  cloth  ciif.  Si  73.  •  35 
Invi.No  (Theodore) —(.'oiKiuesi  of  Florida, 

l2nio.  Cloth. 10 

Fonntainof  Living  Waters.  16mo. 

cl«)di  L'll;.  73  ci.s. 26 

IiiviNu.  -Work;'.     New  edition.    -        •  19 

Aihaiubra.     I2uio,  41  25.  •        •        \9 


].  p.  PUTNAM'S  POBLICATTONS. 


23 :  clolb  gill,  tl  76.  ■       ■       ■         19, : 

CnjonUiicelluiT.    l!mo,clolta, 

SB.       -       .       .       -       -       :  8,1. 

Cnjon    Readine-Baak.      tSnia, 

II  l»Dn<],  JB  CM.  -       -  ,     -       -       -       3J   _ 

Nat.  1^0,  croth,  i4 ;  3  Tolfl.  &ro,  ell 


n>     Sto,  cloth,  (1 :  doth  un. 
1.  13.     .       .       .       .  3,3 

noBl  Svo,  »3  60.   '     -        -        -        .    '    -        1 
■  Mioui ex.— North AimirleMSjIra.  Zntt. 
^TAaDB.^Selccilons  or.     ]2mo,  doih, 

:rT.LL.-^.Sor5i*mnncimSjn'ii.  3>ol«. 

™,«l. 17 

»1N.— HLnu  on  Public  ArehiiMinre.  4U>, 

«h.i6. 1 

rsAH  IC    P.)— The  Woild'«  ProsTMi. 


j-nIliKorTnrNFW- 

»,  cinih.  »l  M :  diKli  mlu  tt  TS    ip . 

■   juhumcl  and  liii  ^tcctuHin.   i 

•Hlb.l3al•\^^l•^}l.tl!^}  -  ■  ■  13,19 
Olivrr(tul.l;nnlih;  aBhuniphT, 

13in>,clnih,tl-.r.|clHb(ili,«l73.  13.19,21 
-^ Skrich-Honli.  lva)u,cUi(h,tlUJ: 

cUMbaltutl7S  ....  19^31 
■ TulHoraTniTslln.   I3>D<>,cl«ilh 

■imi  dotbfiili.aWS,  ■  ■  .  19,31 
■ Illuotnunl  Kutckcrbwker.     Sn. 

STo,ekKh,(.ia)i  cloth  eiK.  M !  nwr.  te.  27 
■ lliiBUalcdOllvDraohliinitb.  Sii. 

S<a,clMh.Kni  doih  gilt,  •Simor.te!  28 
■ llluiinir.iakctcb-BonV.  SnuJfo 

Sni.cluih.aJaOiduiUcill.tSWinwr.tG.  27 
' Iliuairared  Tw»cllfr.     3.1,  8io, 

doib.*.<ltJO;  rIoihiEm.alimor.ti.  -  27 
•JeaSBTiiNi.-Unii'ei^lAUu.     Faho,  bdf 

^ALDOLAU :  an  AuTDhioflnphicAl  RomancA. 

lanM.cloib,*!  Xi:  chap nl. paper. SUcu.  23 
XaaTi.— PHttoU  Worta.    l2ino,doib,ll  i 

tdolta  gilt,  (1  as 31,37 

I  Lira  and  Lsiian.     12nw,  doib, 

•l»;cliiihglll,llKI,  -  .  31,37 
J(nioLAK«.— Eoihea  lanw,  dolb,  BO  cla.  7,31 
OiiBDUil  Llt«  lllunniod.    Vimo, 

daihnli,tim.       ....  G,3i 

iKO  of  dw  HuratB.     ISmo,  doth,  fl ;  pa. 

iiraanmi.— Anitlery  Piactica,  lUmo, 
liMTitiM.— Anglo-SaionOrammar.  ISino, 
^-" — '  Hal^u  Gvdanfll,  12n»,  cloth. 
•126. 31 

Anakcta  Anglo-Saioniea.  StoIs. 

12d»,  doib.  f^. 3) 

XittK't  Boniily.     ISmo,  doih, 


Zmi) 


ctodi  eiii.»i  :ii. 


>.  l^o,doth,«l%: 

■  ■       .         31, 
ia.    12ina,clodi,tlj 

■  ■       .         31, 
in  Allagbanj  Moim- 

rola.  In  1,  bair  mnr! 

Wc:]d.    IJlunuiiaicd 


Im-rnth' 


,— Fnlil*  lor  Criiio 


luBiNiOM  <)ln>-Tbe  Selark 
LiGuaaPB.-Tlia    Shnk>|Kan     ( 


}it(Mia9>.-Worka.   Newad.  II 


IH.—Tbe  £a>t.    Svo,  cl«h.    - 
limo,ti™h,73e 


<und,  l^2  CIS. 
iTBD  Sill  lea 
liric  SrnM 


.— Tha  Onilnilit.    lirni. 
-JOWIMT  l-RHD  Cotnliill  to  I 
doih,  nD  eta.      .  .       . 


7  Book,  l6ln^,dod^ 

ireiMrrdiant.  I2mii, 

doihpmtl,         .       i 
tiiytt.     I2n».  half 


Eip 

>tm  Bi|K,ii 

oi.,Btl- 

-Tn. 

da  In  Ftru 

12n», 

a  or 

Donna,  *o 

12n», 

Cr.« 
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12mo, 
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